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5.0 QUALI TY SYSTEMS
| NTRODUCTI ON

Quality Systens include all quality assurance (Qd) policies and
quality control (QC) procedures, which shall be delineated in
a QA Plan to help ensure and docunent the quality of the
anal ytical data. Laboratories seeking accreditation under
NELAP nust assure inplenentation of all QA policies and the
essential applicable QC procedures specified in this chapter.
The QA policies, which establish essential QC procedures, are
applicable to environnental |aboratories regardl ess of size and
conpl exity.

It is the intent of this section to provide sufficient detail
concerning QA and QC requirenents so that all accrediting
authorities evaluate | aboratories consistently and uniformy.

Section 5 is organi zed according to the structure of 1SOIEC
Quide 25, 1990. The text fromISOIEC Guide 25 is in bold and
a different font. Mdifications to this text have been nmade to
elimnate confusion as to the intent or use of ISQIEC Quide 25
| anguage in the NELAP standards. In these cases, the changes
are noted as underlined and in a different font for proposed
text and struck through for deleted text. Were deened
necessary, specific areas within this section may contain nore
information than specified by 1SO | EC CGui de 25.

Al itens identified in this chapter shall be available for on-
site inspection or data audit.

5.1 SCOPE

a) This St andar d Gttde sets out the general requirements in accordance
with which a laboratory has to demonstrate that it operates, if it is to be
recognized as competent to carry out specific environnment al
cattbrations—or tests.

b) Additional requirements and information which have to be disclosed for
assessing competence or for determining compliance with other criteria
may be specified by the organization or authority granting the
recognition (or approval), depending upon the specific character of the
task of the laboratory.

In addition to the ISOIEC @uide 25 standard, the
suppl enental language in this chapter, specifies the
essential activities, records and procedures that a
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| aboratory nust i npl enent to be considered for
accreditation under NELAP.

I f nore stringent standards or requirenents are specified
by the test nethod or by regulation, the | aboratory shall
denonstrate that such requirenents are net.

c) This St andar d Gtide is for use by envi ronnent al -eatibratter—and
testing laboratories in the development and implementation of their
quality systems. It may also be used by accreditation bodies,
certification bodies and others concerned with the competence of
envi ronnent al laboratories.

5.2 REFERENCES

See Appendi x A
5.3 DEFI NI TI ONS

The relevant definitions from ISO/IEC Guide 2, ISO 8402, ANSI/ASQC E-
4,1994, the EPA "dossary of Quality Assurance Terns and

Acronyns”, and the International vocabulary of basic and general terms in
metrology (VIM) are applicable, the most relevant being quoted i n Appendi x
B betow together with further definitions applicable for the purposes of this
St andar d Guide.

See Appendi x B
5.4 ORGANI ZATI ON AND MANAGEMENT

5.4.1 Legal Definition of Laboratory

The laboratory shall be legally identifiable. It shall be organized and shall
operate in such a way that its permanent, temporary and mobile facilities meet
the requirements of this Standard Gtide.

5.4.2 Organization

The laboratory shall:

a) have managerial staff with the authority and resources needed to
discharge their duties;

b) have arrangements to ensure that its personnel are free from any
commercial, financial and other pressures which might adversely affect
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the quality of their work;

be organized in such a way that confidence in its independence of
judgment and integrity is maintained at all times;

specify and document the responsibility, authority, and interrelation of
all personnel who manage, perform or verify work affecting the quality
of calibrations and tests;

Such docunentati on shall incl ude:

1) a clear description of the lines of responsibility
in the laboratory and shall be proportioned such
t hat adequate supervision is ensured. An
organi zational chart is recommended and

2) j ob descriptions for all positions.

provide supervision by persons familiar with the calibration or test
methods and procedures, the objective of the calibration or test and the
assessment of the results. The ratio of supervisory to non-supervisory
personnel shall be such as to ensure adequate supervision;

have a technical director(s) manager (however named) who has
overall responsibility for the technical operations of the
environnental testing |aboratory;

The technical director shall certify that personnel with
appropriate educational and/or technical background
performall tests for which the |laboratory is certified.
Such certification shall be docunented.

The technical director shall nmeet the requirenents
specified in The Accreditation Process.

have a quality assur ance of fi cer manager (however named) who has
responsibility for the quality system and its implementation. The quality
assurance offi cer manager shall have direct access to the highest
level of management at which decisions are taken on laboratory policy
or resources, and to the technical manager. In some laboratories, the
guality assurance officer—manager may also be the technical
di r ect or mrarager or deputy technical di r ect or wmanager;
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The quality assurance officer (and/or his/her designee)
shal | :

1) serve as the focal point for QAVQC and be
responsible for the oversight and/or review of
quality control data;

2) where applicable, have functions independent from
| aboratory operations for which they have quality
assurance oversight;

3) be able to evaluate data objectively and perform
assessnents wthout outside (e.g., managerial)
i nfluence;

4) have docunented trai ning and/ or experience in QAN QC
procedures and be know edgeable in the quality
system as defi ned under NELAP;

5) have a general know edge of the anal ytical nethods
for which data review is perforned; and

6) where applicable, conduct internal audits on the
entire technical operation annually.

nominate deputies in case of absence of the technical di rect or or

quality assurance offi cer manager;

The | aboratory shall acconplish this by having contingency
plans in the event that either the technical director or
qual ity assurance officer is absent.

where relevant, have documented policy and procedures to ensure the
protection of clients' confidential information and proprietary rights;

where appropriate, participate in inter-laboratory comparisons and
proficiency testing programs.

For pur poses  of qualifying for and rmaintaining
accreditation, each |aboratory shall participate in a
proficiency test programas outlined in Chapter 2.0.

QUALI TY SYSTEM - ESTABLI SHMENT, AUDI TS, ESSENTI AL
QUALI TY CONTRCLS AND DATA VERI FI CATI ON

Est abl i shnent
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The laboratory shall establish and maintain a quality system appropriate to the
type, range and volume of envi r onnent al eatibrattorirane testing activities it
undertakes.

a. The elements of this system shall be documented.

b. The quality documentation shall be available for use by the laboratory
personnel.

C. The laboratory shall define and document its policies and objectives for,

and its commitment to good laboratory practice and quality of
cat+brattonr—ot testing services.

d. The laboratory management shall ensure that these policies and
objectives are documented in a quality manual and communicated to,
understood, and implemented by all laboratory personnel concerned.

e. The quality manual shall be maintained current under the responsibility
of the quality assur ance offi cer manager.

5.5.2 Qual ity Manual

The quality manual, and related quality documentation, shall state the
laboratory's policies and operational procedures established in order to meet
the requirements of this St andar d Guide.

The Quality Manual shall list on the title page: a docunent
title; the laboratory's full nanme and address; the nane,
address (if different from above), and telephone nunber of
i ndi vi dual (s) responsible for the |aboratory; the nanme of the
qual ity assurance officer (however naned); the identification
of all major organizational units which are to be covered by
this quality manual and the effective date of the version;

The quality manual and related quality documentation shall also contain:

a) a quality policy statement, including objectives and commitments, by top
management;

b) the organization and management structure of the laboratory, its place
in any parent organization and relevant organizational charts;
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the relations between management, technical operations, support
services and the quality system;

procedures for control and maintenance of documentation; i ncl udi ng
docunent control of |aboratory notebooks; instrunent
| ogbooks; standards | ogbooks; and records for data
reduction, validation storage and reporting;

job descriptions of key staff and reference to the job descriptions of
other staff;

identification of the laboratory's approved signatories—{where—this

conceptisapptopttate); at a mninum the title page nust have
t he signed concurrence, (wWth appropriate titles) of all

responsible parties including the QA officer, technical
director, and |aboratory owner (if applicable);

the laboratory's procedures for achieving traceability of measurements;
the laboratory's scope of-catibratiorns—andfor tests;

ensuring that the laboratory reviews all new work to ensure that it has
the appropriate facilities and resources before commencing such work;

reference to the calibration, verification and/or test procedures used;

procedures for handling subm tted sanpl es ealibrations—andtest

ttems;

reference to the major equipment and reference measurement standards

used as well as the facilities and services used by the
| abor at ory;

reference to procedures for calibration, verification and maintenance of
equipment;

reference to verification practices including interlaboratory
comparisons, proficiency testing programs, use of reference materials
and internal quality control schemes;

procedures to be followed for feedback and corrective action whenever
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testing discrepancies are detected, or departures from documented
policies and procedures occur;

p) the laboratory management arrangements for exceptionally permitting
departures from documented policies and procedures or from standard
specifications;

q) procedures for dealing with complaints;
r) procedures for protecting confidentiality and proprietary rights;

S) procedures for audit and review;

t) processes/ procedures for establishing that personnel are
adequat el y experienced in the duties they are expected to
carry out and/or receive any needed training.

5.5.3 Audi ts

5.5.3.1 Internal Audits

The laboratory shall arrange for annual techni cal systens audits of its
activities at appropriate intervals to verify that its operations continue to
comply with the requirements of the quality system. Such audits shall be
carried out by the guality assurance officer or designee(s) who
are trained and qualified as auditors, and trainedandguatifted-staff
who are, wherever possible, independent of the activity to be audited. Where
the audit findings cast doubt on the correctness or validity of the laboratory's
calibrations or test results, the laboratory shall take immediate corrective
action and shall immediately notify, in writing, any client whose work may have
been affected.

5.5.3.2 Manageri al Revi ew

The quality system adopted to satisfy the requirements of this St andar d Gtide
shall be reviewed at least once a year by the management to ensure its
continuing suitability and effectiveness and to introduce any necessary
changes or improvements.

5.5.3.3 Audit Revi ew

All audit and review findings and any corrective actions that arise from them
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shall be documented. Thegual ity assurance offi cer persenresponsible
for—euatity shall ensure that these actions are discharged within the agreed
timescale.

5.5.3.4 Performance Audits

In addition to periodic audits the laboratory shall ensure the quality of results
provided to clients by implementing checks. These checks shall be reviewed
and shall include, as appropriate, but not be limited to:

a) internal quality control schemes using whenever possible statistical
techniques; (see 5.5.4 bel ow)

b) participation in proficiency testing or other interlaboratory comparisons;

c) regutar use of certified reference materials and/or in-house quality

control using secondary reference materials as specified in
Section 5.5.4;

d) replicate testings using the same or different methods;
e) re-testing of retained sanpl es items;

f) correlation of results for different characteristics of an sanpl e-ttem.
5.5.3.5 Corrective Actions

a) In addition to providing acceptance criteria and specific
protocols for corrective actions in the Method Standard
Qperating Procedures (see 5.10.1.1), the | aboratory shall
i npl ement general procedures to be followed to determ ne

when quality control data are out of control. These
procedures shall include but are not limted to the
fol | ow ng:

1) identify the individual (s) responsible for assessing

each QC data type;

2) identify t he i ndi vi dual (s) responsi bl e for
initiating and/ or reconmendi ng corrective actions;

3) define how the analyst should treat a data set if
t he associ ated QC neasurenents are unaccept abl e;
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4) speci fy how out-of-control situations and subsequent
corrective actions are to be documented; and

5) speci fy procedures for managenent (including the QA
officer) to review corrective action reports.

b) To the extent possible, sanples shall be reported only if
all quality control measures are acceptable. |If a quality
control neasure is found to be out of control, and the
data is to be reported, all sanples associated with the
failed quality control neasure shall be reported with the
appropriate data qualifying code(s).

5.5. 4 Essential Quality Control Procedures

The foll ow ng general quality control principles shall apply,
where applicable, to all testing | aboratories. The manner in
whi ch they are inplenented is dependent on the types of tests
performed by the | aboratory (i.e., chem cal, m crobiological,
radi ol ogical). The standards for any given test type shal
assure that the applicable principles are addressed:

a) Al'l |l aboratories shall have protocols (as required in
Section 5.10.1.1) in place to nmonitor the follow ng
quality controls:

1) Adequat e positive and negative controls to nonitor
tests such as bl anks, spikes, reference toxicants,
zer o bl anks;

2) Adequate tests to define the variability and/or
reproducibility of the laboratory results such as
dupl i cat es;

3) Measures to ensure the accuracy of the test data
i ncluding sufficient calibration and/or continuing
calibrations, use of certified reference materi al s,
proficiency test sanples, or other neasures;

4) Measures to evaluate test performance, such as
met hod detection limts or range of applicability
such as linearity;

5) Sel ection of appropriate fornulae to reduce raw data
to final results such as linear regression, internal
standards, or statistical packages;
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6) Selection and use of reagents and standards of
appropriate quality;

7) Measures to assure the selectivity of the test for
its intended purpose; and

8) Measures to assure constant and consistent test
conditions (both instrunental and environnental)
where required by the nethod such as tenperature,
humdity, light, or specific instrunment conditions.

Al quality control measures shall be assessed and
evaluated on an on-going basis, and quality control
acceptance limts shall be used to determne the validity
of the data. The acceptance/rejection criteria shall be
updated at a frequency established by the nmethod or by the
NELAP st andar ds.

The | aboratory shall have procedures for the devel opnent
of acceptance/rejection criteria where no nethod or
regul atory criteria exists.

The nethod specified and/or nethod-recommended quality
control protocols shall be followed. The essenti al
standards outlined in Appendix D shall be used if no
protocols are witten into the nethod or if the nethod
protocols are | ess stringent.

The essential quality control neasures for testing categories
are found in Appendix D of this chapter.

5.6

5. 6.

PERSONNEL

1 CGeneral requirenents for |aboratory staff

The laboratory shall have sufficient personnel, having the necessary education,
training, technical knowledge and experience for their assigned functions.

All

personnel shall be responsible for conplying with all

qual ity assurance/quality control requirenents that pertain to
their organi zational /technical function. Each |aboratory staff
menber nust have a conbination of experience and education to
denonstrate adequately a specific know edge of their particul ar
function and a general know edge of |aboratory operations,
anal yti cal met hods, quality assurance/quality control
procedures and records nmanagenent.
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Laborat ory Managenment Responsibilities

Laborat ory managenent shall be responsible for:

defining the mnimal |evel of qualification, experience
and skills necessary for all positions in the | aboratory.
In addition to education and/or experience, basic
| aboratory skills such as wusing a balance, colony
counting, aseptic techniques or chemcally transferring
reagents shall be consi dered,;

Assuring that all technical Iaboratory staff have
denonstrated initial and ongoing proficiency in the
activities for which they are responsible. Such

denonstration shall be docunented;

Fhetaboratory-shalt Ensuri ng erstre that the training of its personnel
is kept up-to-date;

Trai ni ng shall be consi dered up-to-date when docunentation
in the files indicate acceptable performance of a blind
sanpl e at | east once per year and a signature certifying
that techni cal personnel have read, understood and agreed
to perform the nost recent version of the nethod, the
approved nethod (if applicable) or standard operating
procedure. Evidence nust be on file that denonstrates al
enpl oyees are aware and using the latest edition of the
| aboratories* in house quality docunentation. Training
courses or workshops on specific equipnent, analytica
t echni ques or |aboratory procedures shall all be
docunent ed;

Docunenting all analytical and operational activities of
the | aboratory;

Supervi sion of all personnel enployed by the | aboratory,
i ncl udi ng those persons designated as principle anal ysts;

Assuring that all sanple acceptance criteria (Section 5.9)
are nmet and that sanples are logged into the sanple
tracki ng system and properly | abeled and stored; and

The production and quality of all data reported by the
| abor at ory.

Recor ds
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Records on the relevant qualifications, training, skills and experience of the

technical personnel shall be maintained by the laboratory, including
records on denonstrated proficiency for each | aboratory nethod,
such as the criteria outlined in 5.10.2.1 for chem cal
testing.

5.7 PHYSICAL FACILITIES - ACCOMMODATION AND ENVIRONMENT

5.7.1 Envi r onnment

a) Laboratory accommodation, eatibratiorrand test areas, energy sources,
lighting, heating and ventilation shall be such as to facilitate proper
performance of eattbrations—or tests.

b) The environment in which these activities are undertaken shall not
invalidate the results or adversely affect the required accuracy of
measurement. Particular care shall be taken when such activities are
undertaken at sites other than the permanent laboratory premises.

c) The laboratory shall provide facilities for the effective monitoring,
control and recording of environmental conditions as appropriate. Bue
Attention shall be paid, for example, to biological sterility, dust,
electromagnetic interference, humidity, mains voltage, temperature, and
sound and vibration levels, as appropriate to the calibrations or tests

concerned.

d) In instances where nonitoring or control of any of the
above nentioned itens are specified in a test nethod or by
regul ation, the |aboratory shall mneet and docunent

adherence to the |l aboratory facility requirenents.

NOTE - It is the laboratory's responsibility to comply with the relevant health
and safety requirements. This aspect, however, is outside the scope of this
Guide.

5.7.2 Wor k Ar eas

a) There shall be effective separation between neighboring areas when the

activities therein are incompatible i ncl udi ng cul ture handling or
i ncubation areas and vol atile organic chem cal s handling
ar eas.

b) Access to and use of all areas affecting the quality of these activities
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shall be defined and controlled.

Adequate measures shall be taken to ensure good housekeeping in the
laboratory and to assure that contam nation is unlikely.

Wor k spaces nust be avail able to ensure an unencunbered
wor k area. Wbrk areas include:

1) access and entryways to the | aboratory;
2) sanpl e recei pt area(s);

3) sanpl e storage area(s);

4) chem cal and waste storage area(s); and
5) data handling and storage area(s).

EQUI PMENT AND REFERENCE MATERI ALS

The laboratory shall be furnished with all items of equipment (including
reference materials) required for the correct performance of eatbrations
and tests for which accreditation is sought. In those cases
where the laboratory needs to use equipment outside its permanent
control it shall ensure that the relevant requirements of this St andard
Gutde are met.

All equipment shall be properly maintained, i nspected and cl eaned.
Maintenance procedures shall be documented.

Any item of the equipment which has been subjected to overloading or
mishandling, or which gives suspect results, or has been shown by
verification or otherwise to be defective, shall be taken out of service,
clearly identified and wherever possible stored at a specified place until
it has been repaired and shown by calibration, verification or test to
perform satisfactorily. The laboratory shall examine the effect of this
defect on previous cal i brati ons or tests.

Each item of equipment including reference materials shall, when
appropriate, be labeled, marked or otherwise identified to indicate its
calibration status.

Records shall be maintained of each major item of equipment and all

reference materials significant to the eatitbrationso+anal yti cal tests
performed. These records shall include docunentation on
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all routine and nonroutine maintenance activities and
reference material verifications.

The records shall include:

1) the name of the item of equipment;

2) the manufacturer's name, type identification, and serial number or
other unique identification;

3) date received and date placed in service;

4) current location, where appropriate;

5) condition when received (e.g. new, used, reconditioned);

6) copy of the manufacturer's instructions, where available;

7) dates and results of calibrations and/or verifications and date of
the next calibration and/or verification;

8) details of maintenance carried out to date and planned for the
future; and

9) history of any damage, malfunction, modification or repair.

5.9 MEASUREMENT TRACEABI LI TY AND CALI BRATI ON

5.9.1 Ceneral Requirenents

All measuring and testing equipment having an effect on the accuracy or
validity of eatibrationns-or tests shall be calibrated and/or verified before being
put into service. The laboratory shall have an established program for the

calibration and verification of its measuring and test equipment. This
i ncl udes bal ances, thernoneters and control standards. Test
equi pment and neasuring operations shall be standardi zed and
verified before use and on a continui ng basis.

5.9.2 Traceability of Calibration

a) The overall program of calibration and/or verification and validation of
equipment shall be designed and operated so as to ensure that,
wherever applicable, measurements made by the laboratory are
traceable to national standards of measurement where available.

b) Calibration certificates shall wherever applicable indicate the traceability
to national standards of measurement and shall provide the
measurement results and associated uncertainty of measurement and/or

a statement of compliance with an identified metrological specification.
The |aboratory shall mintain records of all such
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certifications.

Where traceability to national standards of measurement is not
applicable, the laboratory shall provide satisfactory evidence of
correlation of results, for example by participation in a suitable program
of interlaboratory comparisons or proficiency testing.

Ref erence St andards

Reference standards of measurement held by the laboratory shall be
used for calibration only and for no other purpose, unless it can be
demonstrated that their performance as reference standards has not
been invalidated. @ Reference standards of measurement shall be
calibrated by a body that can provide traceability to a national standard
of measurement.

There shall be a program of calibration and verification for reference
standards.

Where relevant, reference standards and measuring and testing
equipment shall be subjected to in-service checks between calibrations
and verifications. Reference materials shall, where possible, be
traceable to national or international standards of measurement, or to
national or international standard reference materials.

Docunent ati on and Labeling of Standards and Reagents

The | aboratory shal | retain records, such as
manuf acturer's statenent of purity, of the origin, purity
and traceability of all standards and reagents (including
bal ance wei ghts and thernoneters). These records shal
include the date of receipt, storage conditions, and, if
applicable, the date of opening and an expiration date.

Detailed records shall be maintained on reagent and
standard preparation. These records shall indicate
traceability to purchase stocks or neat conpounds, and
must include the date of preparation and preparer's
initials.

Where calibrations do not include the generation of a
calibration curve, such as thernoneters, balances, or
titrations, records shall indicate the calibration date
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and type (balance weight, thernmoneter serial nunber,
primary standard concentration) of calibration standard
t hat was used.

d) Al prepared reagents and standards must be uniquely
identified and the contents shall be clearly identified
wth preparation date, concentration(s) and preparer's
initials.

5.9.5 Cal i bration
5.9.5.1 CGeneral Requirenents

a) Al'l calibration curves shall be dated and |abeled with
met hod, instrunent, analysis date, analyte concentrations
and anal yte response (or response factor).

b) When used, the axes of the calibration curve shall be
| abel ed. For electronic data processing systens that
automatically conpute the calibration curve, the equation
for the curve and the correlation coefficient nust be
recorded. The equation for the line and the correlation
coefficient shall also be recorded when the calibration
curve is prepared manual ly.

c) A criteria for the acceptance of a calibration curve, for
exanpl e, an acceptable correlation coefficient, shall be
establ i shed and docunent ed. | f applicable, the nethod
specified criteria shall be net.

5.9.5.2 Acceptance Criteria for Support Equi pnent
5.9.5.2.1 Anal ytical Support Equi pnent

These standards apply to all devices that nmay not be the actual
test instrunment, but are necessary to support |aboratory
operations. These include but are not limted to: bal ances,
ovens, refrigerators, freezers, incubators, water baths,
tenperature neasuring devices (including thernoneters and
thermstors) and volunetric dispensing devices (such as
Repi pet ® Eppendorf® or autonatic dilutor/di spensing devices).
Al'l support equi pnent shall be:

a) maintained in proper wrking order followng the
mai nt enance schedul e recommended by the manufacturer. The
records of all activities including service calls shall be
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kept .

b) calibrated annually, using N ST traceabl e references, over
the entire range in which the equipnent is used. The
results of such calibration shall be wthin % the
manuf acturer’s stated sensitivity or:

1) The equi pnrent shall be renoved from service unti
repaired,
or

2) The | aboratory shall prepare a deviation curve and
correct all neasurenents for the deviation

Al'l nmeasurenments shall be recorded and mai nt ai ned.

c) Prior to each day’s use, bal ances, ovens, refrigerators,
freezers, incubators and water baths shall be checked with
NI ST traceable references in the expected use range.
Addi tional nonitoring as prescribed by the nethod shall be
performed for any device that is used in a critical test
(such as incubators or water baths). The acceptability of
use or continued use shall be per nmethod specified
requi renents or = the manufacturer’s stated sensitivity.

5.9.5.2.2 Autocl aves

The sterilization tenperature and pressure of each run nust be
docunented by the use of appropriate chem cal or biologica
sterilization indicators. Aut ocl ave tape nmay be used to
indicate that a | oad has been processed, but not to denonstrate
conpletion of an acceptable sterilization cycle.
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5.9.5.3 Initial Calibrations

a)

b)

When available, all initial calibrations shall be verified
w th standards obtained froma second or different source.
These verification standards shall be anal yzed with each
initial calibration.

Calibration curves shall be prepared as specified in the
met hod. If a method does not provide guidance in the
preparation of a calibration curve, the | aboratory shal
establish the appropriate nunber of standards for use in
the initial calibration using the foll ow ng:

1) Determ ne the percent relative standard deviation

(9RSD) by

a. Taking at | east seven replicate nmeasurenents of
a standard with a concentration approaching the
| onest quantitation |evel or;

b. Performing a calibration linearity test (such
as response factor or calibration factor) on at
| east 3 standards having concentrations that
cover over the expected calibration range.

2) The m ni mrum nunber of standards to be used in the
initial calibration is dependent on the resulting

URSD.
YRSD Nunber of Calibration Points
0 - <2 1**
2 - <10 3
10 - <25 5
>25 7
**Assunes linearity through the origin (0.0). For

anal ytes for which there is no origin (such as pH), a two point
calibration curve shall be used.

4) If the resulting curve is non-linear, additional
standards shall be used.

3) The nunber of standards as determ ned fromthe above
table and a blank shall be used for the initial
cali bration of the nethod.

The sanple results nust be bracketed by calibration
st andards under all circunstances. In those situations
where the result will be used in a decision related to the
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determ nation of a non-occurrence or “non-detect” of a
contam nant, the standard shall approach the | owest
quantitative |evel for the nethod.

d) In addition to the verification by second-source standards
[ see a) above], the calibration curve shall be subjected
to a calibration linearity test, such as a |inear

regression or percent RSD
5.9.5. 4 Calibration Verification

When not specified by the analytical nethod, the value of the
analyte(s) in the following calibration verification standards
shall be within 15% of the true value unless the | aboratory can
denonstrate that wider limts are applicable.

5.9.5.4.1 Initial Calibration Verification

a) When an initial calibration curve is not run on the day of
anal ysis, the integrity of the initial calibration curve
shal |l be verified on each day of use (or 24 hour period)
by initially analyzing a blank and a standard at the
met hod specified concentration or a m d-1| eve
concentration if not specified by nethod.

b) If the initial calibration verification fails, the
standard shall be imedi ately analyzed and evaluated a
second tinme. |If the results are still unacceptable, a new
initial calibration curve shall be established and
verified.

5.9.5.4.2 Continuing Calibration Verification

Addi tional standards shall be analyzed after the initial
calibration curve or the integrity of the initial calibration
curve (see 5.9.5.3.a or 5.9.5.4.1 above) has been accept ed.

a) These standards shall be anal yzed at a frequency of 5% or
every 12 hours whichever is nore frequent and nay be the
standards used in the original calibration curve or
standards from anot her source. The frequency shall be
increased if the instrunent consistently drifts outside
acceptable limts before the next calibration.

b) The concentration of these standards shall be determ ned
by the anticipated or known concentration of the sanples
and/ or nmethod specified |evels. At | east one standard
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shall be at a low |evel concentration. To the extent
possible, the sanples in each interval (i.e. every 20
sanples or every 12 hours) should be bracketed wth
standard concentrations closely representing the | ower and
upper range of reported sanple concentrations. |If this is
not possible, the standard calibration checks should vary
in concentration throughout the range of the data being
acqui r ed.

c) A new curve shall be run if two back-to-back runs of one
continuing calibration check is outside acceptable limts.
When the continuing calibration check limt is exceeded
high (i.e., high bias), and there are non-detects for the
corresponding analyte in all environnmental sanples
associated wth the continuing calibration check, then
t hose non-detects may be reported ot herwi se, the sanples
affected by the unacceptable check shall be reanal yzed
after a new calibration curve has been established,
eval uated and accepted. Additional sanple anal ysis cannot

occur until a new calibration curve is established and
verifi ed.
5.10 TEST METHODS AND STANDARD OPERATI NG PROCEDURES

5.10.1 Met hods Docunent ati on

a) The laboratory shall have documented instructions on the use and
operation of all relevant equipment, on the handling and preparation of
sanpl es ttems and for calibration and/or testing, where the absence of
such instructions could jeopardize the calibrations or tests.

b) All instructions, standards, manuals and reference data relevant to the
work of the laboratory shall be maintained up-to-date and be readily
available to the staff.

5.10.1.1 Standard QOperating Procedures (SOPs)

Laboratories shall maintain standard operati ng procedures that
accurately reflect all phases of current |aboratory activities
such as assessing data integrity, corrective actions, handling
custoner conplaints, and all test nethods.

a) These docunents may be equi pnment manual s provi ded by the
manuf acturer, or internally witten docunents.
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The test nmethods may be copies of published nethods as
long as any changes in the nethods are docunented and
i ncluded in the nethods nmanual (see 5.10.1.2).

Copi es of all SOPs shall be accessible to all personnel.

The SOPs shall be logically organi zed and shall have the
signature(s) of the approving authority.

Each SOP shall clearly indicate the effective date of the
docunent, and the revision nunber.

1.2 Laboratory Method Manual (s)

The | aboratory shall have and mai ntain an in-house nethods
manual (s) for each analyte or test to be certified.

This manual may consists of copies of published or
referenced nethods or standard operating procedures that
have been witten by the |aboratory. Each nethod shal

i ncl ude where applicabl e:

1) identification of the test nethod and where
applicable, the analyte name with qualifier (the
qualifier is a word, phrase or nunber that better
identifies the method; e.g., "lron, Total", or
"Chl oride, Automated Ferricyani de", or "Qur Lab.
Met hod SOP No. 101");

2) applicable matrix or matrices;

3) met hod detection limt;

4) scope and application;

5) summary of the nethod,

6) definitions;

7) i nterferences;

8) saf ety;

9) equi pnent and suppli es;

10) reagents and standards;

11) sanple collection, preservation, shipnent and

st or age;

12) quality control;

13) <calibration and standardi zati on;

14) procedure;

15) cal cul ati ons;

16) nethod performance;

17) pollution prevention;

18) data assessnent and acceptance criteria for quality
control neasures;
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19) «corrective actions for out-of-control data;

20) contingencies for handling out-of-control or
unaccept abl e dat a;

21) waste nanagenent;

22) references; and

23) any tables, diagrans, flowharts and validation

dat a

In cases where mnor nodifications to the published nethod
have been nade by the | aboratory such as change in type of
columm or change in operating conditions, or where the
referenced nmethod is anbi guous or provides insufficient
detail such as reagent purity or reagent concentration,
t hese changes or clarifications shall be docunented as an
appendi x to the referenced nethod.
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5.10.2 Test ©Met hods

a) The laboratory shall use appropriate methods and procedures for all
cattbrations—and tests and related activities within its responsibility
(including sampling, handling, transport and storage, preparation of
items, estimation of uncertainty of measurement and analysis of
catibratiofrandfor test data). They shall be consistent with the accuracy
required, and with any standard specifications relevant to the
calibrations or tests concerned.

b) When the use of mandated nethods for a sanple matrix is
required, only those nethods shall be used unless an EPA
program office allows for the use of performance-based
met hods or non-legally mandated nethods. |n these cases,
the |aboratory shall neet the relevant start-up and
ongoing validation procedures and calibrations as
specified in 5.10.2.1 including a nethod detection [imt
study (D.1.4.a.).

c) Where methods are not specified, the laboratory shall, wherever
possible, select methods that have been published in international or
national standards, those published by reputable technical organizations
or in relevant scientific texts or journals.

d) Where it is necessary to employ methods that have not been established
as standard, these shall be subject to agreement with the accredi ti ng
aut hority and client, be fully documented and validated, and be
available to the client and other recipients of the relevant reports.

e) The criteria listed in 5.10.2 b nust be net for all
met hods.

5.10.2.1 Method Validation/Initial Denonstration of WMethod
Per f or mance

Prior to acceptance and institution of any nethod, satisfactory
initial denonstration of nmethod performance, in conformance
with the rel evant EPA guidelines, is required. |In the absence
of nethod-specified requirenents, this denonstration shal

follow the outlined protocols in Appendix C of this docunent.
Thereafter, continuing denonstration of nethod performance, in
conformance with the rel evant EPA guidelines, is required. In
bot h cases, the appropriate standard performance checklist (see
Appendi x C) mnust be conpleted and retained by the | aboratory to
be nmade avail abl e upon request. Al associ ated supporting data
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necessary to reproduce the analytical results summarized in the
checklists nust be retained by the |aboratory. Initial
denonstration of nethod perfornmance nust be conpl eted each tine
there is a change in equi pnent, personnel or procedure.

5.10.3 Sanpl e Aliquots

Where sampling (as in obtaining sanple aliquots froma submtted

sanpl e) is carried out as part of the test method, the laboratory shall use
documented procedures and appropriate statistical techniques to obt ai n

representative subsanpl es. -seteetsamples.

5.10.4 Data Verification

Calculations and data transfers shall be subject to appropriate checks.

a) The | aboratory shall establish Standard Operating
Procedures to ensure that the reported data is free from
transcription and cal cul ation errors.

b) The | aboratory shall establish a Standard Operating
Procedures to ensure that all quality control neasures are
revi ewed, and eval uated before data is reported.

5.10.5 Docunent ati on and Label i ng of Standards and Reagents

Documented procedures shall exist for the purchase, reception and storage of
consumable materials used for the technical operations of the laboratory.

a) The | abor at ory shal | retain records, such as
manuf acturer's statenent of purity, of the origin, purity
and traceability of all standards and reagents (including
bal ance weights and thernoneters). These records shal
include the date of receipt, storage conditions, and, if
applicable, the date of opening and an expiration date.

b) Detailed records shall be maintained on reagent and
standard preparation. These records shall indicate
traceability to purchase stocks or neat conpounds, and
must include the date of preparation and preparer's
initials.

c) Where calibrations do not include the generation of a
calibration curve, such as thernoneters, balances, or
titrations, records shall indicate the calibration date
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and type (balance weight, thernmoneter serial nunber,
primary standard concentration) of calibration standard
t hat was used.

Al'l prepared reagents and standards must be uniquely
identified and the contents shall be clearly identified
wth preparation date, concentration(s) and preparer's
initials.
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5.10.6 Computers and El ectronic Data Rel ated Requirenents

Where computers or automated equipment are used for the capture,
processing, manipulation, recording, reporting, storage or retrieval of
catibratton-or test data, the laboratory shall ensure that:

a) all requirements of this Standard Gutgde are complied with. Secti on

8.1 through 8.11 of the EPA Docunent “2185 - Good
Aut omat ed Laboratory Practices” (1995), shall be adopted
as the standard for al | | aboratories enploying

m croprocessors and conputers.
b) computer software is documented and adequate for use;

c) procedures are established and implemented for protecting the integrity
of data; such procedures shall include, but not be limited to, integrity of
data entry or capture, data storage, data transmission and data
processing;

d) computer and automated equipment is maintained to ensure proper
functioning and provided with the environmental and operating
conditions necessary to maintain the integrity of calibration and test
data;

e) it establishes and implements appropriate procedures for the
maintenance of security of data including the prevention of unauthorized
access to, and the unauthorized amendment of, computer records.

5.11 SAVPLE HANDLI NG SAMPLE ACCEPTANCE PCLI CY AND SAMPLE
RECEI PT

Regardl ess of the | aboratory's |evel of control over sanpling
activities, the following are essential to ensure sanple
integrity and valid data.

5.11.1 Sanpl e Tracking

a) The laboratory shall have a documented system for uniquely identifying
the items to be eatibrated—or tested, to ensure that there can be no
confusion regarding the identity of such items at any time. This
system shall include identification for all sanples,
subsanpl es and subsequent extracts and/ or digestates. The
| aboratory shall assign a unique identification (I1D) code



NELAC

Quiality Systems Draft
June 1, 1996
Revision 3

Page 5-27 of 36

to each sanple container received in the |aboratory.
Miultiple aliquots of a sanple that have been received for
different analytical tests, such as nutrients, netals, or
VOCs, nust be assigned a different ID code, such as a
prefix or suffix. The use of container shape, size or
ot her physical characteristic, such as anber glass, or
purple top, is not an acceptabl e nmeans of identifying the
sanpl e.

b) This | aboratory code shall maintain an unequivocal |ink
with the unique field I D code assigned each contai ner.

c) The | aboratory ID code shall be placed on the sanple
container as a durabl e | abel.

d) The |aboratory ID code shall be entered into the
| aboratory records (see 5.11.3.d) and shall be the link
that associates the sample wth related |aboratory
activities such as sanple preparation or calibration.

e) I n cases where the sanple collector and anal yst are the
sanme individual or the |aboratory preassigns nunbers to
sanpl e containers, the laboratory I D code may be the sane
as the field I D code.

5.11.2 Sanpl e Acceptance Policy

The | aboratory shall have a witten sanple acceptance policy
that clearly outlines the circunstances under which sanples
will be accepted. Data fromany sanples which do not neet the
followng criteria nmust be flagged in an unanbi guous manner
clearly defining the nature and substance of the variation

Thi s sanpl e acceptance policy shall be nade avail able to sanpl e
col l ecting personnel and shall include, but is not limted to,
the foll ow ng areas of concern:

a) Proper, full, and conplete docunentation, which shall
i nclude sanple identification, the |location, date and tine
of collection, collector's nanme, preservation type, sanple
type and any speci al remarks concerning the sanpl e;

b) Proper sanple labeling to include unique identification
and a |l abeling system for the sanples with requirenents
concerning the durability of the | abels (water resistant)
and the use of indelible ink;

c) Use of appropriate sanpl e containers.
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Adherence to specified holding tines; and

Adequat e sanple volune. Sufficient sanple volunme nust be
avai l able to performthe necessary tests.

.3 Sanpl e Recei pt Protocols

Upon receipt, the condition of the sanpl e ealibration—ortestiten,
including any abnormalities or departures from standard condition as

prescribed in the relevant eatibratiornor test method, shall be recorded.
Al itenms specified in 5.11.2 above shall be checked.

1) Al'l sanples which require thermal preservation shall
be consi dered acceptable if the arrival tenperature
is within +/-2°C of the required tenperature or the
met hod specified range. For sanples wth a
specified tenperature of 4°C, sanples wth a
tenperature of 0.1 to 6°C shall be acceptable.
Sanples that are hand delivered to the |aboratory
i mredi ately after collection may not neet this

criteria. In these cases, the sanples shall be
consi dered acceptable if there is evidence that the
chilling process has begun such as arrival on ice.

2) The | aboratory SOP shall define the procedures for
checking chem cal preservation using readily
avai |l abl e techni ques, such as pH, free chlorine or
t enperature, prior to sanple preparation or
anal ysi s.

The results of all checks shall be recorded.

Where there is any doubt as to the item's suitability for testi ng,
catibratton—or—test, where the sanpl e ttem does not conform to the
description provided, or where the eatibratiorn-or test required is not fully
specified, the laboratory shall consult the client for further instruction
before proceeding. The laboratory shall establish whether the sanpl e
ttemr has received all necessary preparation, or whether the client

requires preparation to be undertaken or arranged by the laboratory. | f
t he sanple does not neet the sanple receipt acceptance
criteria listed in 5.11.3.a, 5.11.3.b or 5.11.3.c, the
| aboratory shall either:

1) Retain aH correspondence and/or records  of
conversations concerning the final disposition of
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rej ected sanpl es; or

2) Ful ly document any decision to proceed with the
anal ysis of conprom sed sanpl es:

i The condition of these sanples shall, at a
m ni mum be noted on the chain of custody or
transmttal form and |aboratory receipt
docunent s.

ii. The analysis data shall be appropriately
"qualified" on the final report.

d) The | aboratory shall utilize a permanent, sequential |og,
such as a log book or electronic record, to docunent
receipt of all sanple containers. The follow ng
informati on  nust be recorded in the [|aboratory
chronol ogi cal | og:

1) Date and tinme of |aboratory recei pt of sanple;

2) Sanpl e col |l ection date;

3) Uni que | aboratory ID code (see 5.11.1);

4) Field I D code supplied by sanple submtter

5) Requested anal yses, i ncluding approved nethod
nunber, if applicable;

6) Signature or initials of data | ogger;

7) Comments resulting from inspection for sanple
acceptance rejection; and

8) Sanpling kit code (if applicable).

e) Al'l docunentation, such as nenpbs or transmttal forns,
that is transmtted to the |aboratory by the sanple
transmtter shall be retained.

f) A conplete chain of custody record (Section 5.12.4), if
utilized, shall be maintained.

5.11. 4 St orage Conditions

The laboratory shall have documented procedures and appropriate facilities to
avoid deterioration or damage to the sanpl e ealibratitenoertestitem, during
storage, handling, preparation, and eatibrattorr-or test; any relevant instructions
provided with the item shall be followed. Where items have to be stored or
conditioned under specific environmental conditions, these conditions shall be
maintained, monitored and recorded where necessary.
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a) Sanples shall be stored according to the conditions
specified by preservation protocols:

1) Sanpl es which require thermal preservation shall be
stored under refrigeration which is +/- 2° of the
specified preservation tenperature unless nethod
specific criteria exist. For sanples wth a
specified tenperature of 4°C, sanples wth a
tenperature of 0.1 to 6°C shall be acceptabl e.

2) Sanpl es shall be stored away from all standards,
reagents, food and other potentially contam nating
sour ces.

b) Sanple fractions, extracts, |eachates and other sanple
preparation products shall be stored according to 5.11.4.a
above or according to specifications in the nethod.

C. Where a sanpl e eatibrattorror—testitem or portion of t he sanpl e-an
tterr is to be held secure (for example, for reasons of record, safety or
value, or to enable check calibrations or tests to be performed later), the
laboratory shall have storage and security arrangements that protect the
condition and integrity of the secured items or portions concerned.

5.11.5 Sanpl e Di sposal

The laboratory shall have documented procedures for the receipt, retention or
safe disposal of calibration or test items, including all provisions necessary to
protect the integrity of the laboratory.

5.12 RECORDS

The laboratory shall maintain a record system to suit its particular

circumstances and comply with any applicable regulations. The system
shal | produce unequi vocal, accurate records which docunent all

| aboratory activities. The |aboratory - shall retain on record all
original observations, calculations and derived data, calibration records and
a copy of the ealibratton—eertificate,—test—eertificate;—or—test report for an
appropriate period.

There are two | evels of record keeping: 1) sanple custody or
tracking and 2) legal or evidentiary chain of custody. Al |
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essential requirenents for sanple custody are outlined in
Sections 5.12.1, 5.12.2 and 5.12.3. The basic requirenents for
l egal chain of custody (if required or inplenented) are
specified in Section 5.12. 4.

5.12.1 Record Keepi ng System and Desi gn

The records for each eatibrattorant test shall contain sufficient information
to permit thet—repetition. The record keeping system nust allow
hi storical reconstruction of all |aboratory activities that
produced the resultant sanple anal ytical data. The history of
the sanple nust be readily understood through the
docunentation. This shall include interlaboratory transfers of
sanpl es and/ or extracts.

a) The records shall include the identity of personnel involved in sampling,
preparation, calibration or testing.

b) Al information relating to the laboratory facilities
equi prent, analytical methods, and related |aboratory
activities, such as sanple receipt, sanple preparation, or
data verification shall be docunented.

c) The record keeping systemshall facilitate the retrieval
of all working files and archived records for inspection
and verification purposes.

d) Al'l docunentation entries shall be signed or initialed by
responsible staff. The reason for the signature or
initials shall be clearly indicated in the records such as
“sanpl ed by”, “prepared by”, or “reviewed by”).

e) Al'l generated data except those that are generated by
automated data collection systens, shall be recorded
directly, pronptly and legibly in permanent ink.

f) Entries in records shall not be obliterated by nethods
such as erasures, overwitten files or markings. Al
corrections to record-keeping errors shall be nmade by one
line marked through the error. The individual making the
correction shall sign (or initial) and date the
correction. These criteria also shall apply to
el ectronically maintained records.

g) Refer to 5.10.6 for Conputer and El ectronic Data.
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5.12.2 Records Managenent and Storage

a) All records (including those pertaining to calibration and test
equipment), certificates and reports shall be safely stored, held secure

and in confidence to the client. NELAC-rel ated records shall be
avai lable to the accrediting authority.

b) All records of an organization that are pertinent to a
specified project shall be retained for a mninmumof five
years unl ess otherw se designated for a | onger period of
time in another regulation. The records specified in
5.12. 3 and 5.12.4 above shall be retained. Al hardware
and software necessary for the historical reconstruction
of data nust be maintained by the | aboratory.

c) Records that are stored or generated by conputers or
personal conmputers (PCS) shall have hard copy or wite-
prot ect ed backup copi es.

d) The | aboratory shall establish a docunent control system
which ensures that all standard operating procedures,
manual s, or docunents clearly indicate the tine period
during which the procedure or docunent was in force.

f) Access to archived information shall be docunmented with an
access | og. These records shall be protected against
fire, theft, loss, environnental deterioration, vermn
and, in the case of electronic records, electronic or
magneti ¢ sour ces.

h) In the event that a |aboratory transfers or goes out of
busi ness, the | aboratory shall have a plan to ensure that
the records are maintained or transferred according to the
clients’ instructions.

5.12.3 Laboratory Sanple Tracki ng

5.12.3.1 Sanple Handling

A record of all procedures to which a sanple is subjected while
in the possession of the | aboratory shall be naintained. These
shall include but are not limted to all records pertaining to:
a) Sanpl e preservation including appropriate sanpl e contai ner

and conpliance with holding tine;
b) Sanple identification, receipt, acceptance or rejection
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and | og-in;

Sanpl e storage and tracking including shipping receipts,
transmttal forns, and internal routing and assignnent
records;

Sanple preparation including cleanup and separation
protocol s, ID codes, volunes, weights, i nstrument
printouts, neter readings, calculations, reagents;
Sanpl e anal ysi s;

Standard and reagent origin, receipt, preparation, and
use;

Equi prent receipt, use, speci fication, operating
conditions and preventative mai ntenance;

Calibration criteria, frequency and acceptance criteri a;
Data and statistical calculations, review, confirmation,
interpretation, assessnent and reporting conventions;

Met hod performance criteria including expected quality
control requirenents;

Quality control protocols and assessnent;

El ectronic data security, software docunentation and
verification, software and hardware audits, backups, and
records of any changes to autonmated data entries;

All automated sanpl e handl i ng systens;

Records storage and retention; and

Sanpl e di sposal including the date of sanple or subsanple
di sposal and nane of the responsible person.

5.12.3.2 Laboratory Support Activities

In addition to docunenting all the above-nentioned activities,
the foll ow ng shall be retained:

a)

b)

Al'l original raw data, whether hard copy or electronic,
for calibrations, sanples and quality control neasures,
i ncluding anal ysts work sheets and data output records
(chromatogranms, strip <charts, and other instrunent
response readout records);

A witten description or reference to the specific method
used which includes a description of the specific
conput at i onal steps wused to translate paranetric
observations into a reportable analytical val ue;

Copi es of final reports;

Archi ved standard operating procedures;

Correspondence relating to |aboratory activities for a
specific project;

Al'l corrective action reports, audits and audit responses;
Proficiency test results and raw data; and

Data revi ew and cross checki ng.
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5.12.3.3 Analytical Records

The essential information to be associated with anal ysis, such
as strip charts, tabular printouts, conputer data files,
anal ytical notebooks, and run |ogs, shall include:

a) Laboratory sanple I D code;

b) Dat e of anal ysis;

c) I nstrunmentation identification and instrunent operating
condi tions/ paraneters (or reference to such data);

d) Anal ysi s type;

e) Al'l cal cul ations (automated and manual ); and

f) Anal yst's or operator's initials/signature.

5.12. 3.4 Adm nistrative Records
The foll ow ng shall be nmaintained:

a) Personnel qualifications, experience and training
records;

b) Initial and continuing denonstration of proficiency for
each anal yst; and

c) A log of nanmes, initials and signatures for all
i ndi vidual s who are responsi ble for signing or
initialing any | aboratory record.

5.12. 4 Legal or Evidentiary Custody Procedures

The use of legal chain of custody (COC) protocols is strongly
recommended and may be required by sone state or federal
prograns. In addition to the records listed in 5.12.3 and the
performance standards outlined in 5.12.1 and 5.12.2, the
followng protocols shall be incorporated if legal COC is
i npl enented by the organization.
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5.12.4.1 Basic Requirenents

The chain of custody records shall establish an intact,
contiguous record of the physical possession, storage and
di sposal of sanple containers, collected sanples, sanple
aliquots, and sanple extracts or digestates. For ease of
di scussion, the above-nentioned itens shall be referred to as
sanpl es:

a) A sanple is in soneone*s custody if:
1) It is in one*s actual physical possession;

2) It is in one*s view, after being in one*s physica
possessi on;

3) It is in one*s physical possession and then | ocked
up so that no one can tanmper with it;

4) It is kept in a secured area, restricted to
aut hori zed personnel only.

b) The COC records shall account for all tine periods
associated wth the sanples.

c) The COC records shall include signatures of all
i ndi vi dual s who had access to individual sanples.

d) In order to sinplify record-keepi ng, the nunber of people
who physically handl e the sanple should be mnimzed. A
desi gnated sanple custodian, who is responsible for
receiving, storing and di stributing sanpl es IS
recommended.

e) The COC records are not |limted to a single form or
docunent. However, organizations should attenpt to l[imt
the nunber of docunents that would be required to
establish COC

f) Legal <chain of custody shall begin at the point
established by the federal or state oversight program
This may begin at the point that cleaned sanple containers
are provided by the laboratory or the tinme sanple
col | ection occurs.

g) The COC forns shall remain with the sanples during
transport or shipnent.
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h) | f sanples are shipped, the shipping container shall be
sealed in such a manner so that tanpering by unauthorized
personnel is inmmediately evident.

i) Mai | ed packages should be registered with return
recei pt requested. |[|If packages are sent by comon
carrier, receipts should be retained as part of the
per manent chai n-of - cust ody docunent ati on.

1) If required, individual sanple containers shall be seal ed
in such a way to prevent tanpering.

k) Once received by the laboratory, |aboratory personnel are
responsible for the care and custody of the sanple and
must be prepared to testify that the sanple was in their
possession and view or secured in the |aboratory at al
times fromthe nmonent it was received fromthe custodi an
until the time that the analyses are conpleted or the
sanpl e is di sposed.

5.12. 4.2 Required Information in Custody Records

In addition to the information specified in 5.11.1.a and
5.11.1.b, tracking records shall include, by direct entry or
| i nkage to other records:

a) Time of day and cal endar date of each transfer or handling
procedur e;

b) Signatures of all personnel who physically handle the
sanpl e(s);

c) Al'l information necessary to produce unequi vocal, accurate
records that docunment the | aboratory activities associ ated
wi th sanpl e receipt, preparation, analysis and reporting;
and

d) Comon carrier docunents.
5.12.4.3 Controlled Access to Sanpl es

Access to all |egal sanples and subsanples shall be controlled
and docunent ed.

a) A clean, dry, isolated room building, and/or refrigerated
space that can be securely | ocked fromthe outside nmust be
designated as a custody room
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b) Where possible, distribution of sanples to the anal yst
perform ng the anal ysis nust be nade by the custodi an(s).

c) The | aboratory area nust be nai ntained as a secured area,
restricted to authorized personnel only.

d) Once the sanpl e anal yses are conpl eted, the unused portion
of the sanple, together with all identifying |abels, nust
be returned to the custodian. The returned tagged sanple
nmust be retained in the custody roomuntil perm ssion to
destroy the sanple is received by the custodi an or ot her
authority.

5.12. 4.4 Transfer of Sanples to Another Party

Transfer of sanples, subsanples, digestates or extracts to
anot her party are subject to all of the requirenents for |egal
chai n of custody.

5.12.4.5 Sanpl e Di sposal

a) If the sanple is part of litigation, disposal of the
physi cal sanple shall occur only with the concurrence of
the affected legal authority, sanple data user and/or
subm tter of the sanple.

b) Al'l conditions of disposal and all correspondence between
all parties concerning the final disposition of the
physi cal sanple shall be recorded and retained.

c) Records shall indicate the date of disposal, the nature of
di sposal (such as sanple depleted, sanple disposed in
hazardous waste facility, or sanple returned to client),
and the nane of the individual who perforned the task.

5.13 LABORATORY REPORT FORMAT AND CONTENTS

The results of each eattbration; test, or series of eatibrations—or tests carried
out by the laboratory shall be reported accurately, clearly, unambiguously and
objectively, in accordance with any instructions in the eatibrattorir—or test
methods. The results shal | shoettd normally be reported in a eatibratiort
cetrtificate; test report or testeertificate and shal | shotitd include all the
information necessary for the interpretation of the eatibratiorror test results
and all information required by the method used.
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a) Each eertthicate-or report shall include at least the following information
(those prefaced with “where rel evant” are not mandatory):

1)

2)

3)

4)

5)

6)

a title, e.g. "Caltbration—Certifieate”, "Test Report", or "Test

Certificate", "Certificate of Results" or "Laboratory
Resul ts";

name and address of laboratory, and location where the
catibration-or test was carried out if different from the address of

the laboratory and phone nunber with nanme of contact
person for questions;

unique identification of the certificate or report (such as serial

number) and of each page, and the total number of pages;
This requirement may be presented in several ways:

i The total nunber of pages nay be listed on the
first page of the report as long as the
subsequent pages are identified by the unique
report identification and consecutive nunbers,
or

ii. FEach page is identified with the uni que report
identification, the pages are identified as a
nunber of the total report pages (exanple: 3 of
10, or 1 of 20).

G her nmethods of identifying the pages in the report
may be acceptable as long as it is clear to the
reader that discrete pages are associated with a
specific report, and that the report contains a
speci fi ed nunber of pages.

name and address of client, where appropriate and pr oj ect
nanme i f applicable;

description and unambiguous identification of the ttem—<catibrated
ot tested sample including the client identification
code;

characterization and condition of the sample eatibratterrortest
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date of receipt of sample eatibrationortestiterr, date and ti ne
of sanple collection, and date(s) of performance of

cattbratior—or test, where—appropriate, and tine of sanple
preparation and/or analysis if the required hol di ng
time for either activity is less than or equal to 48

hour s;

identification of the ealbratiton—or test method used, or
unambiguous description of any non-standard method used;

where relevant, reference to sampling procedure;—where
retevatt;

any deviations from, additions to or exclusions from the
cattbration-or test method, and any other information relevant to
a specific eatlibratton—ot test, such as environmental conditions
i ncluding the use of relevant data qualifiers;

measurements, examinations and derived results, supported by
tables, graphs, sketches and photographs as appropriate, and any
failures identified; A description of the transformations,
cal cul ations, or operations perfornmed on the data, a
summary and anal ysis of the data. Were applicable,
identification of whether data is calculated on a
dry weight or wet weight basis; identification of
the reporting units such as ug/l or ng/kg and for
Wiole Effluent Toxicity, identification of the
statistical package used to provi de data.

wher e rel evant, a statement of the estimated uncertainty of the

catibratton-or test result{wheretretevant);

In situations where required by the client or
regul atory agency, this information shall be
provi ded. It may be required of |aboratories
involved in trace analyses, where there is an

uncertainty associated with detection limts.

a signature and title, or an equivalent identification of the
person(s) accepting responsibility for the content of the certificate
or report (however produced), and date of issue;
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14) where relevant, a statement to the effect that the results relate
only to the items catibrated—or tested or to the sanple as
received by the | aboratory;

15) astatement that the certificate or report shall not be reproduced
except in full, without the written approval of the laboratory;

16) Cear identification of all data provided by outside
sources, such as air tenperature or anbient water
t emper at ur e;

Laboratories who are operated by a facility and whose sol e
function is to provide data to the facility managenent for
conpliance purposes nust provide itens 1,3,4,5,7,8,10,
and 11 from the above list to managenent. The facility
managenent nust assure that the remaining itens are added
in the report to the regulatory authority.

Where the certificate or report contains results of eatibrations—or tests
performed by sub-contractors, these results shall be clearly identified.

Particular care and attention shall be paid to the arrangement of the
certificate or report, especially with regard to presentation of the
catibratton—or test data and ease of assimilation by the reader. The
format shall be carefully and specifically designed for each type of
catibrationt or test carried out, but the headings shall be standardized as
far as possible.

After issuance of the report, the |aboratory report shall
remai n unchanged. Material amendments to a calibration certificate,
test report or test certificate after issue shall be made only in the form
of a further document, or data transfer including the statement
"Supplement to €Catibratton—Certificate—for Test Report or Test
Certificatet, serial number . .. [or as otherwise identified]", or equivalent
form of wording. Such amendments shall meet all the relevant
requirements of this St andar d Gtide.

The laboratory shall notify clients promptly, in writing, of any event such
as the identification of defective measuring or test equipment that casts
doubt on the validity of results given in any calibration certificate, test
report or test certificate or amendment to a report or certificate.
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The laboratory shall ensure that, where clients require transmission of
catltbratie—ot+ test results by telephone, telex, facsimile or other
electronic or electromagnetic means, staff will follow documented
procedures that ensure that the requirements of this Standard Gtite are
met and that confidentiality is preserved.

The | aboratory shall certify that the test results neet
all requirements of NELAP or provide reasons and/or
justification if they do not.

SUBCONTRACTI NG ANALYTI CAL SAMPLES

Where a laboratory sub-contracts any part of the eatibratiern-or testing,
this work shall be placed with a laboratory complying with these
requirements (that is the laboratory shall be accredited
under NELAC) . The laboratory shall ensure and be able to demonstrate
that its sub-contractor is competent to perform the activities in question
and complies with the same criteria of competence as the laboratory in
respect to the work being sub-contracted. The laboratory shall advise
the client in writing of its intention to sub-contract any portion of the
testing to another party.

The laboratory shall record and retain details of its investigation of the
competence and compliance of its sub-contractors and maintain a

register of all sub-contracting. This register shall include all
records pertaining to the qualifications of subcontracted
| aboratories including records of any applicable

certifications.
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5.15 OUTSI DE SUPPORT SERVI CES AND SUPPLI ES

a) Where the laboratory procures outside services and supplies, other than
those referred to in this St andar d Gtide, in support of eatlibratierisor
tests, the laboratory shall use only those outside support services and
supplies that are of adequate quality to sustain confidence in the
laboratory's eattbratiorisor tests.

b) Where no independent assurance of the quality of outside support
services or supplies is available, the laboratory shall have procedures
to ensure that purchased equipment, materials and services comply with
specified requirements. The laboratory should, wherever possible,
ensure that purchased equipment and consumable materials are not
used until they have been inspected, calibrated or otherwise verified as
complying with any standard specifications relevant to the calibrations
or tests concerned.

c) The laboratory shall maintain records of all suppliers from whom it
obtains support services or supplies required for calibrations or tests.

5.16 COVPLAI NTS

The laboratory shall have documented policy and procedures for the resolution
of complaints received from clients or other parties about the laboratory's
activities. A record shall be maintained of all complaints and of the actions
taken by the laboratory.

Where a complaint, or any other circumstance, raises doubt concerning the
laboratory's compliance with the laboratory's policies or procedures, or with
the requirements of this St andar d Guide or otherwise concerning the quality
of the laboratory's calibrations or tests, the laboratory shall ensure that those
areas of activity and responsibility involved are promptly audited in accordance
with the Section 5.5. 3. 1.
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APPENDI X A
TECHNI CAL REFERENCES

40 CFR Part 136, Appendix A, paragraphs 8.1.1 and 8.2

Anmerican Association for Laboratory Accreditation 1996.
Ceneral Requirenents for Accreditation

“American National Standards Specification and CGuidelines for
Quality Systenms for Environnental Data Collection and
Envi ronnment al Technol ogy Prograns (ANSI/ASQC E-4)”, 1994

Catalog of Bacteria, Anmerican Type Culture Collection,
Rockville, MND

EPA 2185 - Good Automated Laboratory Practices, 1995

“Aossary of Quality Assurance Terns and Acronyns”, Quality
Assurance Division, Ofice of Research and Devel opnent, USEPA

"G@uidance on the Evaluation of Safe Drinking Water Act

Conpl i ance Monitoring Results from Perfornmance Based Met hods",
Sept enber 30, 1994, Second draft.

I nternational vocabulary of basic and general terns in
metrology (VIM: 1984. Issued by BIPM IEC. 1SO and O M

| SO 3534-1: “Statistics, vocabulary and synbols - Part 1:
Probability and general statistical terns”

| SO 7218: M crobi ol ogy - General CGuidance for M crobiol ogica
Exam nati ons

| SO 8402: 1986. (Quality - Vocabul ary

| SO 9000: 1987. Qual ity nmanagenent and quality assurance
standards - Quidelines for selection and use

| SO 9001: 1987. (Quality Systens - Mddel for quality assurance
i n design/devel opnent, production, installation and servicing

| SO 9002: 1987. (Quality systens - Mddel for quality assurance
in production and installation

| SO 1EC Guide 2: 1986. Ceneral terns and their definitions
concerni ng standardi zation and related activities
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| SO | EC25: 1990. Ceneral requirenents for the conpetence of
calibration and testing | aboratories

“Laboratory Biosafety Mnual”, Wrld Health Organization,
Ceneva, 1983

Manual for the Certification of Laboratories Analyzing Drinking
Wat er EPA/ 570/ 9- 90/ 008

Manual of Method for General Bacteriology, Philipp Gerhard et
al ., American Society for M crobiology, Washington, 1981

Perf ormance Based Measurenent System EPA EMMC Met hod Panel ,
PBM wor kgr oup, 1996
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APPENDI X B
DEFI NI TI ONS FOR QUALI TY SYSTEMsS

The following definitions are used in the text of Quality
Systens. In witing this docunent, the follow ng hierarchy of
definition references were used: |SO 8402, ANSI/ASQC E-4, EPA' s
Quality Assurance Division dossary of Ternms, and finally
definitions devel oped by NELAC and/or the Quality Assurance
Standing Commttee. The source of each definition is noted.

Acceptable Criteri a: Specified limts pl aced on
characteristics of an item process, or service defined in
requi renment docunents. (ASQQO)

Accreditation: the process by which an agency or organization
eval uates and recogni zes a program of study or an institution
as neeting certain predeterm ned qualifications or standards,
thereby accrediting the |aboratory. In the context of the
Nat i onal Envi r onnment al Laboratory Accreditation Program
(NELAP), this process is a voluntary one. (NELAP)

Accrediting Authority: the agency having responsibility and
accountability for environnmental |aboratory accreditation and
who grants accreditation. For the purposes of NELAC, this is
EPA, other federal agencies, or the state. (NELAP)

Accrediting Body: the organization that actually executes the
accreditation process, i.e., receives and reviews accreditation
applications, reviews QA docunents, reviews proficiency testing
results, surveys the site, etc., whether EPA, the state, or
contracted private party. (NELAP)

Accuracy: the degree of agreenent between an observed val ue
and an accepted reference value. Accuracy includes a
conbi nati on of random error (precision) and systematic error
(bias) conponents which are due to sanpling and anal ytica
operations; a data quality indicator. (G ossary of Quality
Assurance Ternms, QAMS, 8/31/92).

Anal yti cal Reagent (AR) G ade: designation for the high
purity of certain chem cal reagents and solvents given the
Anmerican Chem cal Society. (Quality Systens)

Bat ch: environnental sanples which are prepared and/or
anal yzed together with the sane process and personnel, using
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the sanme lot(s) of reagents, with a maxinumti me between the
start of processing of the first and last sanple in the batch
to be 24 hours. The size of a batch can range from one
environmental sanple to 20 environnmental sanples. Al
environnental sanples in the batch nust be of the sane matrix
as defined by NELAC. The resulting extracts, digestates or
concentrates may be conbined to into any anal ytical batch. An
anal ytical batch can include prepared sanples originating from
various environnental matrices and can exceed 20 sanples.
(Quality Systens)

Bl ank: A sanple that has not been exposed to the anal yzed
sanple stream in order to nonitor contam nation during
sanmpling, transport, storage or analysis. The blank is

subjected to the usually anal ytical and neasurenent process to
establish a zero baseline or background value and is sonetines
used to adjust or correct routine analytical results. (ASQC
Definitions of Environnmental Quality Assurance Terns, 1996)

Blind Sanple: a subsanple for analysis with a conposition
known to the submtter. The analyst/laboratory may know the
identity of the sanple but not its conposition. It is used to
test the analyst’s or laboratory’ s proficiency in the execution
of the neasurenent process.

Cal i bration: the set of operations which establish, under
specified conditions, the rel ati onship between val ues indi cated
by a nmeasuring instrument or neasuring system or values
represented by a material neasure, and the correspondi ng known
val ues of a neasurand. (VIM- 6.13)

Cal i brate: to determ ne, by measurenent or conparison with
a standard, the correct value of each scale reading on a neter
or other devise, or the correct value for each setting of a
control knob. The levels of the applied calibration standard
should bracket the range of planned or expected sanple
nmeasur enent s.

Cal i bration Curve: the graphical relationship between the
known values, such as concentrations, of a series of
cali bration standards and their instrunent response.

Calibration Method: Defined technical procedure for perform ng
a calibration.

Cal i brati on Standard: a solution prepared from the primry
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di lution standard sol ution or stock standard sol utions and the
i nternal standards and surrogate anal ytes. The Calibration
solutions are used to calibrate the instrunment response with
respect to analyte concentration. (dossary of Quality
Assurance Ternms, QAMS, 8/31/92).

Certified Reference Material (CRV: A reference material
one or nore of whose property values are certified by a
technically valid procedure, acconpanied by or traceable to a
certificate or other docunentation which is issued by a
certifying body. (I1SO Guide 30 - 2.2)

Chai n of Custody: an unbroken trail of accountability that
i nsures the physical security of sanples, data and records.

Conprom sed Sanpl es: those sanples which were inproperly
sanpled, or with insufficient docunentation (chain of custody
and other sanple records and/or | abels), inproper preservation
and/ or containers were used, or the holding tine has been
exceeded. Under nornmal conditions conprom sed sanples are not
anal yzed. If enmergency situations require analysis, the
results nust be appropriately qualified.

Confirmation: verification of the presence of a conponent
t hrough the use of an anal ytical technique based on a different
scientific principle from the original nethod. These may
i ncl ude:

Second colum confirmation

Al ternate wavel ength

Derivatization

Mass spectral interpretation

Al ternative detectors or

Addi ti onal cl eanup procedures.

Corrective Action: action taken to elimnate the causes of an
exi sting nonconformty, defect or other undesirable situation
in order to prevent recurrence. (I1SO 8402)

Data Audit: a qualitative and quantitative eval uation of the
docunentation and procedures associated with environnental
measurenents to verify that the resulting data are of
acceptable quality (i.e., that they neet specified acceptance
criteria.

Dat a Reducti on: the process of transformng raw data by
arithnmetic or statistical calculations, standard curves,
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concentration factors, etc., and collation into a nore useful
form

Docunent Control: the act of ensuring that documents (and
revisions thereto) are proposed, reviewed for accuracy,
approved for release by authorized personnel, distributed
properly and controlled to ensure use of the correct version at
the location where the prescribed activity is perforned.
(ASQC, Definitions of Environnental Quality Assurance Terns,
1996)

Doubl e Bli nd Sanpl e: a sanple submtted to evaluate
performance with concentration and identity unknown to the
anal yst .

Dupl i cat e Anal yses: the anal yses or neasurenents of the
variable of interest perforned identically on two subsanpl es of
the sanme sanple. The results from duplicate anal yses are used
to evaluate analytical or neasurenment precision but not the
preci sion of sanpling, preservation or storage internal to the
| abor atory.

Hol di ng Ti mes (Maxi mum Al l owabl e Hol ding Tinmes): the maxi mum
tinmes that sanples may be held prior to analysis and still be
considered valid. (40 CFR Part 136).

Initial Denonstration of Analytical Capability: procedure to
establish the ability to generate acceptable accuracy and
precision which is included in many of the EPA s analytica
met hods. I n general the procedure includes the addition of a
specified concentration of each analyte (using a QC check
sanple) in each of four separate aliquots of |aboratory pure
wat er . These are carried through the entire analytical
procedure and the percentage recovery and the standard
devi ation are determned and conpared to specified limts. (40
CFR Part 136).

| nstrunent Bl ank: a clean sanple (e.g., distilled water)
processed through the instrunental steps of the nmeasurenent
process; used to determ ne instrunent contam nation. (d ossary
of Quality Assurance Terns, QAMS, 8/31/92).

I nternal Standard: a known anount of standard added to a test
portion of a sanple and carried through the entire nmeasurenent
process as a reference for evaluating and controlling the
preci sion and bias of the applied anal ytical nethod.
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Laborat ory: Body that calibrates and/or tests.
NOTES:
1. In cases where a laboratory fornms part of an

organi zation that carries out other activities besides
calibration and testing, the term"laboratory" refers only to
those parts of that organization that are involved in the
calibration and testing process.
2. As used herein, the term"laboratory" refers to a body

that carries out calibration or testing

- at or froma permanent | ocation,

- at or froma tenporary facility, or

- inor froma nobile facility. (I1SO ???)

Laboratory Control Sanple (quality control sanple): an
uncontam nated sanple matrix spiked with known anounts of
analytes from a source independent of the calibration
standards. It is generally used to establish intra-|aboratory
or analyst specific precision and bias or to assess the
performance of all or a portion of the neasurenment system
(A ossary of Quality Assurance Terns, QAMS, 8/31/92).

Laboratory Duplicate: A iquots of a sanple taken fromthe sane
container under |aboratory conditions and processed and
anal yzed i ndependently.

Legal Chain of Custody (COC): an unbroken trail of
accountability that ensures the physical security of sanples,
data and records. (Qdossary of Quality Assurance Terns, QAMS,
8/ 31/ 92).

Manager (however naned): the individual designated as being
responsi ble for the overall operation, all personnel, and the
physi cal plant of the environnental |aboratory. A supervisor
may report to the manager. |n sonme cases, the supervisor and
t he manager may be the sane individual

Matri x: The conponent or substrate which contains the anal yte
of interest. For purposes of batch determnation, the
followng matrix types shall be used:

Dri nki ng wat er: Any aqueous sanple that has been

desi gnated a potable or potential potable water source.

Aqueous: Any aqueous sanple excluded fromthe definition
of a water matrix or Saline/Estuarine source. Includes surface
wat er, groundwater and effluents.
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Sal i ne/ Est uari ne: Any aqueous sanple from an ocean or
estuary, or other salt water source such as the Geat Salt
Lake.

Non- aqueous |iquid: Any organi c liquid with <15%
settl eabl e solids.

Bi ol ogi cal Tissue: Any sanple of a biological origin such

as fish tissue, shellfish, or plant material. Such sanpl es
shal | be grouped according to origin.

Sol i ds: I ncl udes soils, sedinents, sludges and other
matrices with >15% settl| eabl e sol i ds.

Chem cal Waste: A product or by- pr oduct of a

i ndustrial process that results in a matrix not previously
def i ned.

Air Sanpl es: Media used to retain the analyte of
interest from an air sanple such as sorbent tubes or sunmm
cani sters. Each nedium shall be considered as a distinct

matrix. (Quality Systens)

Matri x Spi ke (spiked sanple, fortified sanple): prepared by
addi ng a known mass of target analyte to a specified anmount of
matri x sanple for which an independent estimate of target
anal yte concentration is available. Matrix spikes are used,
for exanple, to determne the effect of the matrix on a
met hod' s recovery efficiency. (d ossary of Quality Assurance
Terms, QAMS, 8/31/92).

Matrix Spike Duplicate (spiked sanple/fortified sanple
duplicate): a second replicate matrix spike is prepared in the
| aboratory and anal yzed to obtain a nmeasure of the precision of
the recovery for each analyte. (dossary of Quality Assurance
Terms, QAMS, 8/31/92).

May: permtted, but not required (TRADE)

Met hod Bl ank: a cl ean sanpl e processed simltaneously with and
under the sane conditions as sanpl es containing an anal yte of
interest through all steps of the analytical procedures.
(A ossary of Quality Assurance Terns, QAMS, 8/31/92).

Met hod Detection Limt (Analytical Detection Limt): t he
m ni mum concentration of a substance (an anal yte) that can be
measured and reported with 99% confidence that the analyte
concentration is greater than zero and is determned from
analysis of a sanple in a given matri x containing the anal yte.
(40 CFR Part 136 Appendi x B)
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Must : denotes a requirenent that nust be net. (Random House
Col | ege Dictionary)

Negati ve Control: measures taken to ensure that a test, its
conponents, or the environnent do not cause undesired effects,
or produce incorrect test results.

NELAC. Nat i onal Envi r onnment al Laboratory Accreditation
Conf er ence. A voluntary organi zation of state and federa
environmental officials and interest groups purposed primarily
to establish nutually acceptable standards for accrediting
environnmental | aboratories. A subset of NELAP. (NELAQC)

NELAP: the overall Nat i onal Envi r onnment al Laboratory
Accreditation Program of which NELACis a part. (NELAQC

Performance Audit: the routine conparison of independently
obtai ned quantitative nmeasurenment system data with routinely
obtained data in order to evaluate the proficiency of an
anal yst or | aboratory.

Per f or mance Based Measurenent System (PBMS): a set of processes
wherein the data quality needs, mandates or limtations of a
program or project are specified and serve as criteria for
sel ecting appropriate nmethods to neet those needs in a cost-
ef fecti ve manner.

Proficiency Testing Program the aggregate of providing
rigorously controlled and standardi zed environnental sanples to
a |aboratory for analysis, reporting of results, statistical
eval uation of the results in conparison to peer |aboratories
and the collective denographics and results sunmmary of all
participating | aboratories.

Proficiency Test Sanple (PE): a sanple, the conposition of
whi ch is unknown to the analyst and is provided to test whether
the anal yst/| aboratory can produce analytical results within
specified performance imts. (d ossary of Quality Assurance
Terms, QAMS, 8/31/92).

Positive Control: measures taken to ensure that a test and/or
its conponents are working properly and producing correct or
expected results frompositive test subjects.

Preci si on: the degree to which a set of observations or
measurenents of the sanme property, wusually obtained under
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simlar conditions, conform to thenselves; a data quality
i ndi cat or. Precision is wusually expressed as standard
devi ation, variance or range, in either absolute or relative
terms. (d ossary of Quality Assurance Terns, QAMS, 8/31/92).

Preservation: refrigeration and or reagents added at the tine
of sanple collection to maintain the chemcal and or biol ogical
integrity of the sanple.

Proficiency Testing: Determ nation  of the |aboratory
calibration or testing performance by neans of interlaboratory
conparisons. (ISOI1EC Guide 2 - 12.6, anended)

Protocol: a detailed witten procedure for field and/or
| aboratory operation (e.g., sanpling, analysis) which nust be
strictly foll owed.

Pure Reagent Water: shall be ASTM Type | or Type Il water in
which no target analytes or interferences are detected as
required by the anal ytical nethod.

Quality Assurance: an integrated system of activities
involving planning, quality control, quality assessnent,
reporting and quality inprovenent to ensure that a product or
service neets defined standards of quality with a stated | evel
of confidence. (A ossary of Quality Assurance Terns, QANS,
8/ 31/ 92).

Quality Control: the overall system of technical activities
whose purpose is to neasure and control the quality of a
product or service so that it neets the needs of users.
(A ossary of Quality Assurance Terns, QAMS, 8/31/92).

Quality Control Sanple: an uncontam nated sanple matrix spi ked
w th known amounts of anal ytes from a source independent from
the calibration standards. It is generally used to establish
intra-laboratory or analyst specific precision and bias or to
assess the performance of all or a portion of the nmeasurenent
system (dossary of Quality Assurance Ternms, QAMS, 8/31/92).

Qual ity Manual : A docunent stating the quality policy,
quality systemand quality practices of an organization. This
may be also called a Quality Assurance Plan or a Quality Pl an.

NOTE - The quality manual may call up other docunentation
relating to the | aboratory's quality arrangenents.
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Quality System a structured and docunented nmanagenent
system describing the policies, objectives, principles,
organi zational authority, responsibilities, accountability, and
i npl enentation plan of an organi zation for ensuring quality in
its work processes, products (itenms), and services. The
quality system provides the framework for pl anni ng,
i npl enenting, and assessing work perforned by the organization
and for carrying out required QA and QC.  (ANSI/ASQC E-41994)

Range: the difference between the m ni mumand the nmaxi num of
a set of val ues.

Raw Dat a: any original fact ual information from a
measurenent activity or study recorded in a |aboratory
not ebook, worksheets, records, nenoranda, notes ,or exact
copies thereof and that are necessary for the reconstruction
and evaluation of the report of the activity or study. Raw
data may incl ude phot ography, mcrofilmor mcrofiche copies,
conputer printouts, magnetic nedi a, including dictated
observations, and recorded data fromautomated instrunments. |f
exact copies of raw data have been prepared (e.g., tapes which
have been transcri bed verbatim data and verified accurate by
signature), the exact <copy or exact transcript my be
subm tted.

Reagent Bl ank (nethod reagent blank): a sanple consisting of
reagent(s), wthout the target analyte or sanple matrix,
introduced into the analytical procedure at the appropriate
point and carried through all subsequent steps to determne the
contribution of the reagents and of the involved anal ytica
steps. (G ossary of Quality Assurance Ternms, QAMS, 8/31/92).

Ref erence Material: A material or substance one or nore
properties of which are sufficiently well established to be
used for the calibration of an apparatus, the assessnent of a
nmeasur enent net hod, or for assigning values to materials. (I1SO
GQuide 30 - 2.1)

Ref erence Standard: A standard, generally of the highest
metrol ogical quality available at a given location, from which
measurenents made at that |ocation are derived. (VIM- 6.08)

Requi renment : A translation of the needs into a set of
i ndi vidual quantified or descriptive specifications for the
characteristics of an entity in order to enable its realization
and exam nati on.



NELAC

Quiality Systems Dralft
June 1, 1996
Revision 3

Page B-10 of 11

Ref er ence Toxi cant: see D.2.1.a

Repl i cate Anal yses: t he neasurenents of the variable of
interest perforned identically on two or nore subsanples of the
sane sanple within a short tinme interval

Sanpl e Duplicate: two sanples taken fromand representative of
the sanme population and carried through all steps of the
sanpling and analytical procedures in an identical manner.
Duplicate sanples are used to assess variance of the tota
met hod i ncl udi ng sanpling and analysis. (Qdossary of Quality
Assurance Ternms, QAMS, 8/31/92).

Selectivity: (Anal ytical chemstry) the capability of a
method or instrument to respond to a target substance or
constituent in the presence of nontarget substances.

Sensitivity: the capability of a method or instrument to
discrimnate between neasurenent responses representing
different levels (e.g., concentrations) of a variable of
i nterest.

Shal | : denotes a requirenent that is mandatory whenever the
criterion for conformance with the specification requires that
there be no deviation. This does not prohibit the use of
alternative approaches or nethods for inplenenting the
specification so long as the requirenent is fulfilled. (Style
Manual for Preparation of Proposed Anerican National Standards,
Anmerican National Standards Institute, eighth edition, March
1991) .

Shoul d: denotes a guideline or recommendation whenever
nonconpliance with the specification is permssible. (Style
Manual for Preparation of Proposed Anerican National Standards,
American National Standards Institute, eighth edition, March
1991).

Standard Qperating Procedures (SOPs): a witten docunent which
details the nethod of an operation, analysis or action whose
techni ques and procedures are thoroughly prescribed and which
is accepted as the nethod for performng certain routine or
repetitive tasks. (dossary of Quality Assurance Terns, QAMS,
8/ 31/ 92).

Spi ke: a known mass of target analyte added to a blank
sanpl e or subsanple; used to determ ne recovery efficiency or
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for other quality control purposes.

Standard Reference Material (SRM: a certified reference
mat eri al produced by the U S. National Institute of Standards
and Technology and characterized for absolute content,
i ndependent of anal ytical nethod.

Supervi sor (however nanmed): the individual (s) designated as
being responsible for a particular area or category of
scientific analysis. This responsibility includes direct day-
to-day supervision of technical enployees, supply and
i nstrunment adequacy and upkeep, quality assurance/quality
control duties and ascertaining that technical enployees have
the required bal ance of education, training and experience to
performthe required anal yses.

Surrogate: a substance with properties that mmc the anal yte
of interest. It is unlikely to be found in environnent sanpl es
and is added to themfor quality control purposes. (d ossary
of Quality Assurance Terns, QAMS, 8/31/92).

Systens Audit (al so Technical Systens Audit): a thorough,
systematic on-site, qualitative review of the facilities,
equi pnent, personnel, training, procedures, record keeping,
data validation, data managenent, and reporting aspects of a
total neasurenent system

Technical Director: Definition needs to be devel oped

Techni cal Enpl oyee: the designated individual who perforns the
"hands-on" anal yti cal nmet hods and associ ated techni ques and who
is the one responsible for applying required |aboratory
practices and other pertinent Quality Controls to neet the
required | evel of quality.

Test : A technical operation that consists of t he
determnation of one or nore characteristics or performance of
a given product, material, equipnment, organism physical

phenonenon, process or service according to a specified
pr ocedure.

NOTE - The result of a test is normally recorded in a
docunent sonetinmes called a test report or a test certificate.
(I'SOTEC Guide 2 - 12.1, anended)

Test Met hod: Defined technical procedure for performng a
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test.

Testing Laboratory: Laboratory that perforns tests. (I1SOI1EC
Quide 2 - 12.4)

Traceability: The property of a result of a neasurenent
whereby it can be related to appropriate standards, generally
i nternational or



NELAC

Quiality Systems Draft
June 1, 1996
Revision 3

Page B-13 of 11

nati onal standards, through an unbroken chain of conparisons.
(VIM - 6.12)

Test Sensivity/ Power: D.2.4.a

Verification: Confirmation by exam nation and provision of
evi dence that specified requirenents have been net.

NOTE - In connection wth the managenent of neasuring
equi prrent, verification provides a neans for checking that the
devi ati ons between val ues indicated by a neasuring instrunent
and corresponding known values of a neasured quantity are
consistently smaller than the maxi num al | owabl e error defi ned
in a standard, regulation or specification peculiar to the
managenent of the neasuring equi pnment.

The result of verification leads to a decision either to
restore in service, to performadjustnments, or to repair, or to
downgrade, or to declare obsolete. In all cases it is required
that a witten trace of the verification performed shall be
kept on the neasuring instrunment's individual record.

Val i dati on: the process of substantiating specified
performance criteria.

Verification: t he process of establishing or confirmng
the truth or factual ness of data.
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APPENDI X C
CHECKLI ST FOR DEMONSTRATI ON OF METHOD PERFORMANCE

PROCEDURE FOR | NI TI AL DEMONSTRATI ON OF CAPABI LI TY

An initial denonstration of nethod perfornmance nust be nade
prior to using any nethod, and at any tinme there is a change of
equi pnent personnel or procedure (see 5.10.2.1).

All initial denonstrations, continuing denonstrations and
met hod certification shall be docunented through the use of the
forms in this appendi x.

The follow ng steps, which are adapted from the EPA nethods
published in 40 CFR Part 136, Appendi x A, shall be perforned:

a) A quality control check sanple concentrate shall be
obtained from EPA or a certified source. I f not
avai l able, the QC check sanple nmay be prepared by the
| aboratory wusing stock standards that are prepared
i ndependently fromthose used in instrunment calibration.

b) The concentrate shall be diluted in a volune of |aboratory
pure water sufficient to prepare four aliquots at the
requi red nethod volunme to a concentrati on approxinmately 10
tinmes the nethod-stated or | aboratory-cal cul ated nethod
detection limt.

c) The four aliquots shall be prepared and anal yzed accordi ng
to the nethod.

d) Using the four results, calculate the average recovery (%)
in the appropriate reporting units (such as ug/L) and the
standard deviation (s) (in the sane units) for each
paraneter of interest.

e) For each paraneter, conpare s and x to the correspondi ng
acceptance criteria for precision and accuracy in the
met hod (if applicable) or |aboratory-generated acceptance

criteria (if a non-standard nethod). If s and x for al
paraneters neet the acceptance criteria, the anal ysis of
actual sanples may begin. |If any one of the paraneters

exceed the acceptance range, the performance is
unacceptabl e for that paraneter

f) When one ore nore of the tested paraneters fail at |east
one of the acceptance criteria, the analyst nust proceed
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according to 1) or 2) bel ow.

Locate and correct the source of the problem and
repeat the test for all paraneters of interest
begi nning with c) above.

Beginning with c) above, repeat the test for all
parameters that failed to neet criteria. Repeat ed
failure, however, wll confirma general problemwth
the neasurenent system If this occurs, |ocate and
correct the source of the problem and repeat the test
for all conpounds of interest beginning with c).
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Met hod Perfornmance System
Certification Statenent

Date: Page _ of __
Facility Name:

Discharge Point ID (where applicable):

EPA Program and Applicable Regulation:

Medium:
(i.e., wastewater, drinking water, soil, air, waste solid, leachate, sludge, other)

Analyte, Class of Analytes or Measureand (CAS # where available)
(i.e , barium, trace metals, benzene, volatile organics, etc.)

W, the undersigned, CERTIFY that:

1. the nethods in use at this facility for the anal yses of
sanples for the Prograns of the U S. Environnental Protection
Agency, have net the Initial and any required Continuing
Denonstration of Method Performance Criteria specified under
t he Performance- Based System

2. A copy of the Performance-Based Method, witten in EMMC
format, and copies of the reference nethod and | aboratory-
specific SOPs are available for all personnel on-site.

3. The data and checklists associated with the initial and
continuing denonstration of nethod performance are true,
accurate, conplete and sel f-expl anat ory?.

4. Al raw data (including a copy of this certification

True: Consistent with supporting data.

Accur ate: Based on good | aboratory practices consistent with sound
scientific principles/practices.

Compl ete: Includes the results of all supporting performance
t esti ng.

Sel f - Expl anatory: Data properly |abeled and stored so that the
results are clear and require no additional explanation.
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form necessary to reconstruct and validate these perfornance
rel ated anal yses have been retained at the facility, and that
the associated information is well organi zed and avail able for
revi ew by authorized inspectors.

Laboratory Manager’s Nane and Title Si gnhat ure
Dat e
Quality Assurance Oficer’s Nanme Si gnature Dat e

This certification formmnust be conpl eted when the perfornance-
based nethod is originally certified, each tinme the continuing
denmonstration of nethod performance i s docunented and whenever
a change of personnel involves the Laboratory Manger or the
Quality Assurance O ficer



Checklist for Initial Demonstration of Method Performance

Provide a checklist for each matrix included in the demonstration.

Date:

Laboratory-faettty Name:

Discharge Point ID (where applicable):
EPA Program and Applicable Regulation:

Medium:

Page of

(i.e., wastewater, drinking water, soil, air, waste solid, leachate, sludge, other)

Analyte, Class of Analytes of Other Measureand:
(i.e., barium, trace metals, benzene, volatile organics, etc.)

NELAC
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Initial Demonstration of Method Performance (1)

Category

Performance
Criteria (2)
Based on

Reference
Method

Measurement

Quality
Objective

Results
Obtained

Perf.
Spec.
Achieved
V)

1. Written method (addressing all elements in the
EMMC format) attached

2. Title, number and date/rev. of "reference method",
if applicable (3)

3. Copy of the reference method, if applicable,
maintained at facility

4. Differences between PBM and reference method (if
applicable) attached

5. Concentrations of calibration standards

6. %RSD or slope/correlation coefficient of calibration
regression
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Initial Demonstration of Method Performance (1)

Category Performance
Criteria (2)
Based on
Measurement
Reference Quality
Method Objective

Results
Obtained

Perf.
Spec.
Achieved
V)

7. Performance range tested (with units)

8. Sample(s) used in initial demonstration have
recommended preservative, where applicable.

9. Samples(s) used in initial demonstration met
recommended holding times, where applicable

10. Interferences

11. Qualitative identification criteria used

12. Performance Evaluation studies performed for
analytes of interest, where available:

Last study sponsor and title:

Last study number:

13. Analysis of external reference material
Last study sponsor and title:
Last study number:

14. Authenticity of reference material

15. Surrogates used, if applicable

16. Concentrations of surrogates, if applicable

17. Recoveries of Surrogates appropriate to the
proposed use,
if applicable

18. Sample preparation

19. Clean-up procedures
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Initial Demonstration of Method Performance (1)

Category

Performance
Criteria (2)
Based on
Measurement
Reference Quality
Method Objective

Results
Obtained

Perf.
Spec.
Achieved
V)

20. Method Blank

21. Matrix (reagent water, drinking water, soil, waste
solid, air, etc.)

22. Spiking system, appropriate to method and
application

23. Spike levels (w/ units corresponding to final
sample concentration)

24. Source of spiking material

25. Number of spikes

26. Precision (analyte by analyte)

27. Bias (analyte by analyte)

28. Detection Limit (w/ units; analyte by analyte)

29. Confirmation of Detection Limit

30. Quantiation Limit (w/ units: analyte by analyte)

31. Frequency (Initial Demonstration to be performed)

32. Other criterion (specify)

33. Other criterion (specify)

34. Other criterion (specify)

1

Provide a detailed narrative description of the initial demonstration.

2 For multi-analyte methods, enter the range of performance criteria and

attach an analyte-specific list.

% If areference method is the source of the performance criteria, the reference
method should be appropriate to the required application, and the listed

criteria should be fully consistent with that reference method.
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Name and signature of each analyst involved in the initial demonstration of
method performance (includes all steps in the proposed method/modification):

Name Signature Date
Name Signature Date
Name Signature Date

The certification above must accompany this form each time it is submitted.



NELAC

Quiality Systems Draft

June 1, 1996
Revision 3

Page C-9 of 10

Checklist for Continuing Demonstration of Method Performance

Date: Page _ of
Facility Name:
Discharge Point ID, where applicable:
EPA Program and Applicable Regulation:
Medium:
(i.e., wastewater, drinking water, soil, air, waste solid, leachate, sludge, other)
Analyte, Class of Analytes or Measureand (CAS # where available)
(i.e., barium, trace metals, benzene, volatile organics, etc.)

Continuing Demonstration of Method Performance

Category Required Specific Results Perf. Spec.
Frequency |[Performance | Obtained Achieved
Criteria )

1. Method blank (taken through all steps in the procedure)

2. Concentrations of calibration standards used to verify
working range (with units), where applicable

3. Calibration verification

4. Calibration check standard

5. External QC sample (where available)

6. Performance evaluation (PE) studies, if applicable
Last study sponsor and title:
Last study number:

~

. List analytes for which results were "not acceptable” in PE study

8. Surrogates used, if applicable

9. Concentration/s of Surrogates, if applicable

10. Recovery of Surrogates (acceptance range for multianalyte
methods), if applicable

11. Matrix

12. Matrix spike compounds

13. Concentration of Matrix spike compounds
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14. Recoveries of Matrix spike compounds

15. Qualitative identification criteria used

16. Sample preparation

17. Clean-up procedures

18. Confirmation

19. Other category (specify)

20. Other category (specify)

Name and signature of each analyst involved in continuing demonstration of
method performance (includes all steps in the proposed method/modification):

Name Signature Date
Name Signature Date
Name Signature Date

The certification above must accompany this form each time it is submitted.
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APPENDI X D
ESSENTI AL QUALI TY CONTROL REQUI REMENTS

The nethod specified and/or nethod-reconmended quality control
protocols shall be followed. The essential standards outlined in
this appendi x shall be used if no protocols are witten into the
met hod or if the nmethod protocols are | ess stringent.

D.1 Chem cal Testing
D1.1 Positive and Negative Controls
a) Negative Control s

1) Met hod Bl anks - Shall be perforned at a frequency of one
per batch of sanples per matrix type per sanple extraction
or preparation nethod. The results of this analysis shal
be one of the QC neasures to be used to assess batch
acceptance. |f blank contam nation is found, the analysis
of all sanples associated with the blank nust be stopped
until the source of the contamnation is identified and
measures are taken to correct, mnimze or elimnate the
pr obl em The results of sanples affected by the
contam nated bl ank shall either be reprocessed for analysis
or reported with appropriate data qualifying codes.

b) Positive Controls

1. Matrix Spikes (MS) - Shall be perforned at a frequency
of one in 20 sanples per matrix type per sanple extraction
or preparation nmethod except for analytes for which spiking
solutions are not avail abl e such as, total suspended solids,
total dissolved solids, total volatile solids, total solids,
pH, col or, odor, tenperature, dissolved oxygen or turbidity.
The sel ected sanpl e(s) shall be rotated anong client sanples
so that wvarious matrix problenms nmay be noted and/or
addressed. Poor performance in a matri x spi ke may indicate
a problemw th the sanpl e conposition and shall be reported
to the client whose sanple was used for the spike.

2) Laboratory Control Sanple - (QC Check Sanples) Shall be
anal yzed at a mninumof 1 per batch of 20 or | ess sanples
per matrix type per sanple extraction or preparation method
except for analytes for which spiking solutions are not
avai |l abl e such as total suspended solids, total dissolved
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solids, total volatile solids, total solids, pH color,
odor, tenperature, dissolved oxygen or turbidity. The
results of these sanples shall be used to determ ne batch
accept ance. NOTE: the Matrix spike (see 1 above) nay be
used as a control as long as the acceptance criteria are as
stringent at the LCS

3) Surrogates - Surrogate conpounds nust be added to al
sanpl es, standards, and bl anks, whenever possible, for all
organi ¢ chromat ogr aphy net hods. The acceptance criteria
specified by the nethod shall be used to evaluate sanple
accept ance.

4) The | aboratory is expected to spike all nethod-Iisted
constituents. However, in cases where the constituents
interfere with accurate assessnent (such as sinultaneously
spi ki ng chl ordane, toxaphene and PCBs in Method 608), the
met hod has an extrenely long |ist of constituents (such as
Met hod 8270 or 6010) or constituents are inconpatible, a
representative nunber (10% of the |listed conponents may be
used to control the nethod. The sel ected conponents shal
represent all chemstries, elution patterns and nmasses and
shall include permt specified analytes and other client
requested conponents. The |aboratory shall ensure, however,
that all nethod |isted conponents are used in the spike
m xtures within a two-year tine period, and that no one
conponent or conponents dom nate the spi ke m xture.

D.1.2 Anal ytical Variability/ Reproducibility

Matri x Spi ke Duplicates (MSDs) or Laboratory Duplicates -Shall be
analyzed at a mnimum of 1 in 20 sanples per matrix type per
sanpl e extraction or preparation nethod. The |aboratory shall
docunent their procedure to select the use of appropriate type of
duplicate. The selected sanple(s) shall be rotated anong client
sanples so that various matrix problenms nmay be noted and/or
addr essed. Poor performance in the duplicates may indicate a
problemw th the sanple conposition and shall be reported to the
client whose sanple was used for the duplicate.

D. 1.3 Met hod Eval uati on

In order to ensure the accuracy of the reported result, the
foll ow ng procedures shall be in place:

a) Initial Denonstration of Analytical Capability (Section
5.10.2.1) shall be perfornmed initially and wwth a significant
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change, such as a new anal yst, instrunent or technique.

b) Calibration - Calibration protocols specified in Section
5.10.1 shall be foll owed.
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c) Proficiency Test Sanples - The results of such anal yses
(5.4.2.) or 5.5.3.4) shall be used by the laboratory to
evaluate the ability of the |aboratory to produce accurate
dat a.

D.1.4 Sensitivity

a) Met hod detection Limts - Method detection limts shall be
determned by 40 CFR Part 136, Appendi x B unl ess specified by
a nmethod or program The detection [imt shall be initially
determ ned for the conpounds of interest in each nethod in
| aboratory pure water or the matrix of interest and shall be
verified annually. Al'l procedures used nust be docunented
including the matrix type.

D.1.5 Dat a Reducti on

The procedures for data reduction, such as use of |Ilinear
regression, shall be docunented.

D.1.6 Quality of Standards and Reagents
a) The source of standards shall conply with 5.9. 2.

b) Reagent Quality, Water Quality and Checks:

1) Reagents - In nmethods where the purity of reagents is
not specified, analytical reagent grade shall be used.
Reagents of |esser purity than those specified by the nethod
shall not be used. The |abels on the container should be
checked to verify that the purity of the reagents neets the
requirenents of the particular nethod. Such information
shal | be docunent ed.

2) Water - The quality of water sources shall be nonitored
and docunented and shall neet nethod specified requirenents.

D.1.7 Selectivity

a) Absolute retention tine and relative retention tinme aid in
the identification of conponents in chromnatographic anal yses
and to evaluate the effectiveness of a columm to separate
constituents. The | aboratory shall devel op and docunent
acceptance criteria for retention tinme w ndows.

b) A confirmation shall be performed to verify the conpound
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identification when positive results are detected on an
uncharacterized sanples. Such confirmations shall be
performed on organic tests such as pesticides, herbicides,
or acid extractable or when recommended by the anal ytical
met hod except when the anal ysis involves the use of a mass
spectroneter. Confirmation is required unless stipulated in
writing by the client. Al  confirmation shall be
docunent ed.

D.1.8 Constant and Consi stent Test Conditions

a) The |aboratory shall assure that the test instrunents
consi stently operate within the specifications of the test
met hods and equi pnment nmanuf act urer.

b) d assware deaning - dassware shall be cleaned to neet the
sensitivity of nmethod.

Any cl eaning and storage procedures that are not specified by
t he nmet hod shall be docunented in | aboratory records and SOPs.

D.2 Whole Effluent Toxicity

D 2.1 Positive and Negative Controls

a) Positive Control - Reference Toxicants - Reference toxicant
tests indicate the sensitivity of the test organisns being

used and denonstrate a |aboratory's ability to obtain
consistent results with the nethod.

1) The | aboratory nust denonstrate its ability to obtain
consistent, results with reference toxicants before it
perforns toxicity tests with effluents for permt conpliance
pur poses.

i An intral aboratory coefficient of variation (%V) is not
established for each test nmethod. However, a testing
| aboratory shall maintain control charts for the control
performance and reference toxicant statistical endpoint
(such as NCEC or ECp) and shall evaluate the
intral aboratory variability with a specific reference
toxi cant for each nethod. In addition, a |aboratory
nmust produce test results that neets test acceptability
criteria (such as such as greater than 80% survival in
the control) as specified in the specific test nethod.

i1 Intra-laboratory precision on an ongoi ng basis nust be



NELAC

Quiality Systems Draft
June 1, 1996
Revision 3

Page D-6 of 19

determ ned through the use of reference toxicant tests
and plotted in quality control charts. As specified in
the test nethods, the control charts shall be plotted as
poi nt estimate val ues, such as EC25 for chronic tests
and LC 50 for acute tests, over tinme wthin a
| abor atory.

2) Frequency:

i The frequency of reference toxicant testing shall conply
with the EPA or state permtting authority requirenents.

ii Reference toxicant tests shall be perforned at |east
once a nonth if using test organisns cultured within the
testing | aboratory during that nonth.

3) The USEPA test nethods for EPA/ 600/ 4-91-002, EPA/ 600/ 4-
91-003 and EPA/ 600/ 4-90-027F do not currently specify a
particul ar reference toxicant and dilution series, however,
if the state or permtting authority identifies a reference
toxicant or dilution series for a particular test, the
| aboratory shall follow the specified requirenents.

4) Test Acceptability Criteria (TAQ - The test
acceptability criteria (for exanpl e, t he chronic
Ceri odaphnia test, requires 80% or greater survival and an
average 15 young per fermale in the controls) as specified in
the test nethod nust be achieved for both the reference
toxicant and effluent test. The criteria shall be cal cul ated
and shall neet the nethod specified requirenents for
performng toxicity:

i The control popul ation of Ceriodaphnia shall contain no
nore than 20% mal es.

it An individual test may be conditionally acceptable if
tenperature, dissolved oxygen, pH and other specified
conditions fall outside specifications, depending on the
degree of the departure and the objectives of the tests
(see test conditions and test acceptability criteria
specified for each test method). The acceptability of
the test shall depend on the experience and prof essional
j udgnment of the technical enployee and the permtting
authority.

b) Negative Control - Control, Brine Control or Dilution Water
- The standards for the use, type and frequency of testing are
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specified by the nethods and by permt and shall be foll owed.
D 2.2 Variability and/or Reproducibility
Intra-1aboratory precision shall be determ ned on an ongoing
basis through the use of further reference toxicant tests and
related control charts as described in item5.5.4.2.1 a) above.

D.2.3 Accur acy

This principle is not applicable to Wiole Effluent Toxicity.
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D 2.4 Test Sensitivity

a) Test sensitivity (or test power) of the tests will depend in
part on the nunber of replicates per concentration, the
significance |evel selected (0.05), and the type of
statistical analysis. If the variability remains constant,
the sensitivity of the test will increase as the nunber of
replicates is increased. Test sensitivity is the m ni num
significant difference (MSD) between the control and test
concentration that is statistically significant. If the
Dunnett’s procedure is used, the MSD shall be calculated
according to the fornmula specified by the EPA nethod and
reported with the test results.

b) For non-normal distribution and or heterogenous variances
the MSD can be estimated, but is not required.

c) Point estimtes: (LCp, 1Cp, or Ecp) - Confidence intervals
shal |l be reported as a neasure of the precision around the
poi nt estimate val ue.

d) The MSD shall be calculated and reported for only chronic
endpoi nt s. In addition, the calculated endpoint is
typically a lethal concentration of 50% (LC 50), therefore,
confidence intervals shall be reported as a neasure of the
preci sion around the point estimate value. |In order to have
sufficient replicates to performa reliable MSD, such tests
shall have a mninmum of four replicates per treatnent so
that either paranmetric or non paranetric tests can be
conduct ed.

D.2.5 Sel ection of Appropriate Statistical Analysis Methods

a) The met hods of data anal ysis and endpoints will be specified
by | anguage in the permt or, if not present in the permt, by
t he EPA net hods manual s for Wole Effluent Toxicity.

b) Dose Response Curves - Wen required, the data shall be
plotted in the form of a curve relating the dose of the
chem cal to cunulative percentage of test or gani sns
denonstrating a response such as death

D 2.6 Sel ection and Use of Reagents and Standards
a) The grade of all reagents used in Wiole Effluent Toxicity

tests is specified in the nmethod except the reference
st andar d. Al'l reference standards shall be prepared from
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chem cals which are anal ytical reagent grade or better. The
preparation of all standards and reference toxicants shall be

docunent ed.
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b) All  standards and reagents associated wth chem cal
measur enments, such as dissolved oxygen, pH or specific
conductance, shall conply with the standards outlined in
5.5.4.1 above.

D 2.7 Selectivity

This principle is not applicable. The selectivity of the test is
specified by permt.

D. 2.8 Const ant and Consi stent Test Conditions

a) If closed refrigerator-sized incubators are used, culturing
and testing of organisns shall be separated to avoid | oss of
cultures due to cross-contam nation.

b) The |aboratory or a contracted outside expert shal
positively identify test organisns to species on an annua
basis. The taxonom c reference (citation and page(s))and the
names(s) of the taxonom c expert(s) mnmust be kept on file at
t he | aboratory.

c) | nstrunments used for routine neasurenents of chem cal and
physi cal parameters such as pH, DO, conductivity, salinity,
al kalinity, har dness, chl ori ne, and wei ght shal | be
cal i brat ed, and/ or st andar di zed per manuf acturer’s
instructions and Section 5.5.4.1. Tenperature shall be
calibrated per section 5.9.5. 2. 3. Al neasurenents and

calibrations shall be docunented.

d) Test tenperature shall be naintained as specified in the
met hods manuals. The average daily tenperature of the test
sol utions nmust be maintained within 1°C of the selected test
tenperature, for the duration of the test. The m ni num
frequency of neasurenent shall be once per 24 hour period.
The test tenperature for continuous flow toxicity tests shal
be recorded and nonitored conti nuously.

e) Water used for culturing and testing shall be analyzed for
toxic nmetals and organics annually or whenever the m ni num
acceptability criteria for control survival, growh or
reproduction are not nmet and no other cause, such as
contam nated gl assware or poor stock, can be identified. The
met hod specified anal ytes and concentration |evels shall be
fol | oned.

f) New bat ches of food used for culturing and testing shall be
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anal yzed for toxic organics and netals. |f food conbinations
or recipes are used, analyses shall be perforned on the final
product upon the use of new |ot of any ingredient. I f the
concentration of total organic chlorine exceeds 0.15 ug/g wet
wei ght, or the total concentration of organochl orine
pesticides plus PCBs exceeds 0.30 ug/g wet weight, or toxic
met al s exceeds 20 ug/ g wet weight, the food nust not be used.

Test chanber size and test solution volune shall be as
specified in the nethods nmanual s.

Test organisns shall be fed the quantity and type food
specified in the nethods manuals. They shall also be fed at
the intervals specified in the nethods.

Light intensity shall be maintained as specified in the
met hods manual s. Measurenents shall be made and recorded on
a yearly basis. Photoperiod shall be maintained as specified
in the nethods and shall be docunented at |east quarterly.
For algal tests, the light intensity shall be neasured and
recorded at the start of each test.

At a mninmum during chronic testing DO and pH shall be
measured daily in at least one replicate of each
concentration. DO nmay be neasured in new solutions prior to
organismtransfer, in old solutions after organisns transfer,
or bot h.

All cultures used for testing shall be naintained as
specified in the nethods nanual s.

Age and the age range of the test organisns nust be as
specified in the manual s.

The maxi num holding time (lapsed tine fromsanple collection
to first use in a test) shall not exceed 36 hours w thout the
perm ssion of the permtting authority.

Al'l sanples shall be chilled to 4°C during or inmmediately
after collection. They shall be maintained at 0.1 to 6°C and
the arrival tenperature shall be no greater than 6°C. Sanpl es
that are hand delivered to the |aboratory imediately after
collection (i.e., within 1 hour) may not neet the |aboratory
tenperature acceptance criteria. In these cases, the
| aboratory may accept the sanples if there is evidence (such
as arrival on ice) that the chilling process has begun.
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0) Organi sns obtained from an outside source nust be fromthe
sanme batch

D.3 M cr obi ol ogy

These standards apply to | aboratories undertaking the exam nation
of materials, products and substances invol ving m crobiol ogi cal
anal ysis, recovery or testing. The procedures involve the
culture nedia, the test sanple and the m crobial species being
i sol ated, tested or enunerated.

a) M cr obi ol ogi cal testing refers to and includes the
detection, isolation, enuneration and identification of
m croorgani sns and their netabolites, as well as sterility
testing. It includes assays using m croorgani sns as part of
a detection systemand their use for ecol ogical testing.

b) These standards are concerned with the quality of test
results and not specifically wth health and safety
measures. In the performance of m crobiol ogical testing,
safety and health matters nust always be considered and
conformwi th regulatory and national policies in this area.

c) A othing appropriate to the type of testing being perforned
should be worn, and often includes protection for hair,

beard, hands and shoes. Clothing worn in the
m cr obi ol ogi cal | aboratory should be renoved before | eaving
t he area.

D 3.1 Positive and Negative Controls
a) Negative Control s

The | aboratory shall denonstrate that the cultured sanpl es have
not been contam nated through sanpling handling/preparation or
envi ronment al exposure. These controls shall include sterility
checks of nedia and bl anks such as filtration bl anks.

1) Al'l bl anks and uni nocul ated controls specified by the
met hod shall be prepared and anal yzed at the frequency
stated in the nethod.

2) A m ni mum of one uni nocul ated control shall be prepared
and analyzed unless the sane equipnent is used to
prepare sanples for incubation (such as a filtration
unit). In such cases, the |aboratory shall prepared a
series of blanks using the equipnent. At | east one
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begi nning and ending control shall be prepared, wth
additional controls inserted after every 10 sanpl es.

b) Positive Controls

Positive controls denonstrate that the nedium can support the
growh of the test organism and that the nedi um produces the
specified or expected reaction to the test organism.

On a nonthly basis, at |east one pure culture of a known positive
reaction shall be included with the sanple test batch
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Test Variability/Reproducibility

Duplicates - At |least 5% of the positive sanples shall be
dupl i cat ed. In | aboratories wth nore than one anal yst,
each shall neke parallel analyses on at |east one positive
sanpl e per nonth.

Were possible, participation in, or organization of
col | aborative trails, proficiency testing, or
interl aboratory conparisons, either formal or informal, nust
be done.

Met hod Eval uati on
In order to denonstrate the suitability of a method for
speci fied purpose, an intended purpose, the |aboratory
shall establish, through nethod validation, a set of

acceptance criteria for the performance characteristics of
t he nmet hod unl ess such criteria are specified by the nethod.
These criteria nmust denonstrate that the nethod provides a
correct/expected result with respect to specified |imts of
detection, selectivity, repeatability, sensitivity and
reproductivity.

Accepted (official) nethods or conmercialized test kits
For official nmethods, or nethods from recognized
national or international standard organi zations, nmay
not require a full wvalidation. Laboratories are
requi red, however, to denonstrate proficiency with the
met hod prior to first use.

Qualitative mcrobiological test nmethods in which the
response is expressed in ternms of presence/absence,
shall be validated by estimating, if possible, the
specificity, relative trueness, positive deviation,
negative deviation, repeatability, reproducibility and
the limt of determnation within a defined variability.
The differences due to the matrices nust be taken into
account when testing different sanple types.

The validation of mcrobiol ogical test nethods shall be
performed under the sane conditions as those of a real
assay. This can be achieved by using a conbination of
naturally contam nated products and spi ked products.

Al validation data shall be recorded and stored at
| east as long as the nethod is in force, or if wthdrawn
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fromactive use, for at |least 5 years past the date of
| ast use.

b) Laboratories shall participate in the proficiency test
program speci fied by NELAC (5.4.2.) or 5.5.3.4). Further,
| aboratories should regularly participate in schenes which
are relevant to their scope of accreditation. Such program
provi de an independent neans by which a |aboratory nmay
objectively assess and denonstrate the reliability and
trueness of results produced by its anal ytical nethods.

D. 3.4 Test Perfor mance

Al growth and recovery nedia nust be checked to assure that the
target organisns respond in an acceptabl e and predictabl e manner
(see D.3.b).

D. 3.5 Dat a Reducti on

a) The cal cul ati ons, dat a reduction and statistical
interpretations specified by each nethod shall be foll owed.

b) If the nethod specifies colony counts, such as nenbrane
filter or colony counting, then the ability of individual
anal ysts to count colonies shall be verified at |east once
per nonth, by having two or nore anal ysts count colonies
fromthe sane plate.

D 3.6 Quality of Standards, Reagents and Medi a

The | aboratory shall ensure that the quality of the reagents and
medi a used is appropriate for the test concerned.

a) Culture nmedia may be prepared in the |aboratory from the
di fferent chem cal ingredients, from comrercial dehydrated
powders or may be purchased ready to use.

b) Reagents and commerci al dehydrated powders shall be consuned
within the shelf-life of the product and shall be docunented
according to 5.9.4. The |laboratory shall retain all
manuf acturer supplied “quality specification statenents”
which may contain such information as shelf life of the
pr oduct, storage conditions, sanpling reginen/rate,
sterility check including acceptability criteria, efficacy
checks including the organismused, their culture collection
reference and acceptability criteria, date of issue of
specification, or statenments assuring that the relevant
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product batch neets the product specifications.

Distilled water, deionized water or reverse osnbsis produced
water free from bactericidal and inhibitory substances shal
be used in the preparation of nedia solutions and buffers.
Wiere required by the nethod, the quality of the water (such
as pH, chlorine residual, specific conductance or netals)
shall be nonitored at the specified frequency and eval uat ed
according to the stated standards. Records shall be
mai ntai ned on all activities.

Medi a, solutions and reagents shall be prepared, used and
stored according to a docunented procedure follow ng the
manuf acturer’ s/author’s instructions.

Al'l laboratory nedia shall be checked to ensure they support

the growth of specific mcrobial cultures. In addition,
sel ective nedia should be checked to ensure they suppress
the growh of non-target organisns. |In preference to using

the commonly used streak nethod, it is better to use a
guantitative procedure, where a know (often | ow) nunber of
rel evant organi sns are inoculated into the nedi umunder test
and the recovery eval uat ed.

Each |l ot of |aboratory detergent shall be checked to ensure
that residues fromthe detergent do not inhibit or pronote
growt h of m croorgani sns.

Selectivity

Al confirmation/verification tests specified by the nethod
shal | be perfornmed according to nethod protocols.

In order to denonstrate traceability and selectivity,
| aboratories shall use reference cultures (See Figure D 1)
of mcroorganisns obtained from a recognized national
col l ection or an organi zati on recogni zed by t he
accreditation body.

Reference cultures may be subcultured once to provide
reference stocks. Appropriate purity and biochem ca
checks shall be made and docunent ed. The reference
stocks shall be preserved by a techni que whi ch nai ntains
the desired characteristics of the strains. Exanples of
such nethods are freeze-drying, liquid nitrogen storage
and deep-freezing nethods. Ref erence stocks shall be
used to prepare working stocks for routine work. | f
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ref erence stocks have been thawed, they nust not be re-
frozen and re-used.

Bacterial working stocks shall not be sub-cul tured under
normal conditions. However working stocks nay be
subcultured up to a defined nunber of subcul tures when:
it is required by standard net hods or

| aboratories can provi de docunent ary evi dence
denonstrating that there has been no loss of viability,
no changes in biochemcal activity and/or no change in
nmor phol ogy.
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Wor ki ng stocks shall not be subcultured to replace
ref erence stocks.

A schene for handling reference cultures is included in
figure D. 1.

Const ant and Consi stent Test Conditions

The | aboratory shall devise an appropriate environnenta
monitoring program to indicate trends in levels of
contam nation appropriate to the type of testing being
carried out. Accept abl e background counts shall be
determned and there shall be a docunented procedures to
deal with situations in which these [imts are exceeded.

Wall's, floors, ceilings and work surfaces should be non-
absorbent and easy to clean and disinfect. Woden surfaces
of fixtures and fitting shall be adequately sealed.
Measures should be taken to avoid accunul ati on of dust by
the provision of sufficient storage space by having m ni mal
paperwork in the |aboratory and by prohibiting plants and
personal possessions fromthe | aboratory work area.

Tenper at ure nmeasurenent devi ces

Where the accuracy of tenperature neasurenent has a
direct effect on the result of the analysis, tenperature
measuri ng devices such as liquid-in-glass thernoneters,
t her nocoupl e, platinumresistance thernoneters used in
i ncubat ors, autocl aves and ot her equi pnent shall be the
appropriate quality to achieve the specification in the
test nethod. The graduation of the tenperature
measuring devices nust be appropriate for the required
accuracy of neasurenent and they shall be calibrated to
national or international standards for tenperature (see
5.9.5.2.3).

The stability of tenperature, uniformty of tenperature
distribution and tinme required to achieve equilibrium
conditions in incubators, wat er bat hs, ovens and
tenperature controlled roons shall be established, for
exanpl e, position, space between and hei ght of stacks of
Petri dishes.

Aut ocl aves

The performance of each autoclave shall be initially
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eval uated by establishing its functional properties, for
exanpl e heat distribution characteristics wth respect
to typical uses. Autoclaves shall be capable of neeting
specified tenperature tolerances. Pressure cookers
fitted only with a pressure gauge are not recomrended
for sterilization of nmedia or decontam nation of wastes.

2) Records of autoclave operations including tenperature
and tinme shall be maintained. This shall be done for
every cycle. Acceptance/rejection criteria shall be
established and wused to evaluate +the autoclave
efficiency and effectiveness.

e) Vol unetric equi pnent such as automatic dispensers,
di spenser/diluters, nechanical hand pipettes and di sposa
pi pettes may all be used in the mcrobiology |aboratory.
Regul ar checks as outlined in Section 5.9.5.2.4 shall be
performed and docunent ed.

f) Conductivity nmeters, oxygen neters, pH neters, hygroneters,
and other simlar nmeasurenent instrunents shall be
calibrated according to the nethod specified requirenments
(see 5.9.5). Tinmers shall be checked regularly to ensure
accurate timng.

D. 4 Radi oanal ysi s

A radi oanal ytical |aboratory shall analyze both intral aboratory
and interlaboratory quality control sanples on a routine basis as
described in the laboratory's Quality Assurance Pl an. These
quality control samples shall account for at |east |0 percent of
the total analytical |oad and shall not be limted to one type or
category. Were possible, the |laboratory shall enploy the use of
bl i nd and doubl e-blind quality control sanples.

D 4.1 Positive and Negative Controls

a) Negative Control - Reagent Blank - The |aboratory shal
anal yze reagent bl anks so as to provide a neans of eval uating
and quantifying potential contamnation resulting from the
sanpl es' passage through the analytical process. The vol une
or weight of the blank shall be approximately equal to the
vol une or wei ght of sanples routinely analyzed, and the bl anks
shall be carried through the entire anal ytical process. These
bl anks shall be included wth each batch of sanples that nust
be prepared (that is, chemcally separated) prior to analysis.
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b) Positive Control - Matrix Spike - The laboratory shal
analyze matrix spike sanples to evaluate the effect of the
sanpl e matrix upon the analytical nethodology. The activity
|l evel of the matrix spike sanple shall be conparable to the
activity levels of sanples routinely analyzed. The |aboratory
shall prepare and anal yze matri x spi ke sanples for each type
of matrix and nethod. WMatrix spi ke sanples shall be perforned
initially for each matrix type, and verified annually. |[If a
sanple matrix is determned to be substantially different from
the original matrix (for exanple, the original was pristine
ground water, and the submtted sanples are effluent from a
wastewater treatnment facility) the |aboratory shall establish
and characterize the “new matri x” with spi ke sanpl es.

D. 4.2 Laboratory Variability/Reproducibility

The | aboratory shall performreplicate analyses to evaluate the
preci sion of an analysis. The size of replicate sanples shall be
approxi mately equal to the size of sanples routinely anal yzed.

a) Replicates of actual sanples shall be anal yzed at | east once
per quarter.

b) Replicates of matrix spikes sanples shall be anal yzed at the
sanme frequency as matri x spikes (D.4.1.Db).

c) Replicates of traceable reference material (D.4.3.a) shal
be anal yzed at |east annually.

D. 4.3 Met hod Eval uati on

a) Traceabl e Reference Material - The | aboratory shall analyze
traceable reference naterials to evaluate the accuracy and
precision of an analytical nethodology or an analyst.
Traceabl e Reference Material, as defined by ANSI N42.2
Measurenment Quality Assurance For Radi oassay Laboratories is
a N ST prepared standard reference material (SRM or a
sanpl e of known concentration prepared froma N ST traceabl e
reference material (derived standard nmaterial). The
material shall be analyzed initially, and on a continuing
annual frequency.

b) Cal i bration of Radiation Measurenment Systens - All neasures
shall be performed on an annual basis, and at any tinme there is
an equi pnent change or whenever significant changes in the
anal ytical instrunmentation is detected.
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Perf ormance assessnents shall, at a mninum utilize the
following practices: (l) baselining each neasurenent
system s response characteristics, (2) stability check
with control chart plot, and (3) background check with
control chart plot. The frequency of the performance
assessnments must be sufficient to pronptly identify and
correct invalid results and nust al so consider radiation
measurenent system (RVM5). For a RMS which is used to
identify radionuclides, the stability check shall also
i ncl ude geonetry-specific energy-calibration sources.

Radi ation instrunentation energy calibration (channe
nunber of the nultichannel analyzer versus the radiation
energy), full-energy peak efficiency, radionuclide
activity (concentration) precision and test nethod
preci sion and bias should be checked wth appropriate
standard sources.

Quality Control Assessnment - Al neasures shall be trended
by statistical techniques to establish acceptance criteria.
The | aboratory shall establish and follow a witten standard
operating procedure that outlines the protocols to be
foll owed should any quality control neasure exceed the
est abl i shed acceptance criteria.

Sensitivity
Counter Background - A mgjor factor in determning the
sensitivity of nmeasurenent procedures is the background of
t he counter. Therefore, the counter background nust be

reduced as nuch as practicable.

Where applicabl e, anticoincidence counting nethods shall
be used to reduce the influence of cosmc ray cascade
radi ation interferences.

The background of the counter nust be mnimzed by
preventing counter contamnation wth radioactive
mat eri al s.

Backgrounds shall be recorded on each day’s use. These
records shall be statistically analyzed to determ ne
correction factors and acceptance ranges.

The Environnental Detection Limt (EDL) (that is, the
smal | est | evel at which a radionuclide in an environnent al
medi um can be unanbi guously distinguished for a given



NELAC

Quiality Systems Draft
June 1, 1996
Revision 3

Page D-22 of 19

confidence interval wusing a particular conbination of
sanpl i ng and neasurenent procedures, sanple size, analytical
detection |imt, and processing procedure) shall be
specified for the 0.95 or greater confidence interval. The
EDL shall be established initially and verified annually for
each nethod and sanple matri x.

The anal ytical detection limt (Ly) is the smallest anount
of an analyte that can be distinguished in a sanple by a
gi ven neasurenent procedure throughout a given (e.g., 0.95)
confidence interval. The analytical detection |imt shal
be established initially and verified annually for each
met hod and sanple matri x.
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c) Met hod Uncertainties - The |laboratory shall have the ability
to trace all sources of nethod uncertainties and their
propagation to reported results.

D. 4.5 Dat a Reducti on

Procedures utilized in the conputation of final concentrations of
radi oactive materials shall include an independently derived
verification of results.

D 4.6 Quality of Standards and Reagents

A radioanalysis |aboratory must have an operational interna
quality control programthat ensures that all radiation detection
instrunments are calibrated and functioni ng.

a) The quality control program shall establish and maintain
provi sions for radionuclide standards traceability.

1. Ref erence standards that are used in a radioanal ytica
| aboratory nust be obtained from either the Nationa
Institute of Standards and Technology (N ST) or
suppliers who participate in supplying N ST standards or
NI ST traceabl e radi onucli des.

2. NI ST standards nmust be acconpanied with a certificate of
calibration which describes the standard's (l) principle
radi onucl i de, mass or volunme, and chem cal conposition;
(2) reference tine and date; (3) neasurenent result
(activity of princi pal and possi bl e daught er
radi onucl i des per gram of solution; (4) measurenent
met hod; (5) a statenment of purity (list of known or
suspected radionuclide inpurities, their activities, and
how they were neasured); (6) decay information
(statenent of the assuned half-life and other decay
information); and (7) and estimate of errors (includes
errors from the nmneasurenents thenselves and those
created by the decay assunptions).

3. In all radionuclide neasurenents, the vol unes, shapes,
and physical and chemcal characteristics of the
standards and their containers nust be as identical as
practicable for the nost accurate results.

D 4.7 Selectivity

Gross neasurenents such as Goss alpha, beta, or gamm
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measurenments may be used in screening general activity |evels,
however they must not be used to characterize a sanple.

D. 4.8 Const ant and Consi stent Test Conditions

To prevent incorrect analysis results caused by the spread of
contam nati on anong sanples, the |laboratory shall establish and
adhere to witten procedures to mnimze the possibility of
cross-contam nation between sanples. Hi gh- and lowactivity
sanpl es shall be either processed in different |aboratories, or
separate, distinct |locations of the |aboratory. Wekly surveys
of gross activity levels in the |aboratory shall be conducted and
any detectable contam nation shall be renoved.

D.5 Air Testing

Anal yses for Air Toxics shall follow the essential quality
controls for chemstry outlined in Section 5.5.4.1. For air
testing, the blank, |aboratory control sanple and a desorption
efficiency (such as charcoal tubes) shall be used. Matrix spikes
and duplicate sanples shall be used when feasible.
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Figure D-1

USE OF REFERENCE CULTURES (BACTERIA)
Flow Chart

Reference culture from source recognized by NELAC

Cul ture once
Purity Checks and Bi ochem cal Tests as Appropriate

Ref erence Stocks
Ret ai ned under specific Conditions:
Freeze dried, liquid nitrogen storage, deep frozen or other
st orage neans under specified conditions and storage tines/

Purity Checks and Bi ochem cal Tests as Appropriate

Thaw Reconstitute
Purity Checks and Bi ochem cal Tests as Appropriate

Wor ki ng St ocks
Mai nt ai ned under specific conditions and storage tines

Regul ar/Daily Quality Controls



